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ABSTRACT 
Background: Various international and national commitments and interventions that focus 
on improving maternal, newborn and child health have been established in South Africa. 
Irrespective of these efforts, adverse pregnancy outcomes (stillbirths and miscarriages) 
remain invisible within policies and programmes intended to reduce this public health burden 
thus leading to its high rate in South Africa. This mismatch of burden to action is due to 
several factors that keep stillbirths and miscarriages hidden, notably underreporting which 
leads to a lack of data and a lack of consensus on priority interventions and, social taboos that 
reduce the visibility of stillbirths and the associated family morning. While studies have 
identified a number of individual demographic and socioeconomic factors associated with 
stillbirths and miscarriages, the role of household socioeconomic factors remain unexplored. 
Poor socioeconomic conditions within a household have broadly been linked with poor health 
and negative birth outcome among pregnant women. This study therefore sought to identify 
demographic and household socioeconomic associated with stillbirths and miscarriages in 
South Africa. 
Methods: This study utilized secondary data from the 2010 – 2014 South African General 
Household Survey (SAGHS). The study sample comprises of women of reproductive age 15-
49 years who were resident in the households selected to participate in the SAGHS. A sample 
of 248,057 women were included in the study; these are women who reported to have been 
pregnant in the last 12 months preceding the survey from 2010-2014. The population of 
interest in this study are South African women whose pregnancy has ended in a stillbirth and 
or a miscarriage. The outcome variable was pregnancy outcomes (stillbirths, miscarriages and 
others) while predictor variables include household wealth status, maternal age, source of 
drinking water, type of toilet facility, sex of household head, province of residence, 
household electricity, population group and HIV status. Data analysis was done in three 
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stages. First, univariate analysis was done to provide descriptive results of the study 
population. The second staged involved a bivariate analysis producing odds ratios to examine 
the association between each predictor variable with each pregnancy outcome. The third 
stage included an unadjusted (bivariate) and adjusted (multivariate) multinomial logistic 
regression producing relative risk ratios (RRRs) to examine the demographic and household 
socioeconomic determinants of stillbirths and miscarriages.  
Results: The levels of stillbirths were 0.17% and 0.37% in 2013 compared to 0.11% and 
0.12% respectively. The stillbirth rate (SBR) from 2010-2014 was 25.7 per 1000 births while 
miscarriage rate was 24.5 per 1000 pregnancies. Results from the multinomial logistic 
regression showed that maternal age, race, sex of household head, province of residence, 
source of drinking water, type of toilet facility, geographic type, household wealth index, 
hypertension and HIV positive status are significant determinants of stillbirths and 
miscarriages among women in South Africa. Advanced maternal age (34-39 and 40-44 
years), rural residence, being Black, use of other type of toilet facilities, poor wealth quintile, 
Northern Cape province, being 000HIV positive and drinking piped water are associated with 
an increased risk of stillbirths and miscarriages.  
Conclusion: This study found that demographic and household socioeconomic factors are 
associated with pregnancy outcomes (stillbirths and miscarriages) among women aged 15-49 
years in South Africa. This study has demonstrated the fact that household socioeconomic 
factors are important in understanding the determinants of stillbirths and miscarriages. Thus, 
the outcomes of pregnancy are not separable from the socioeconomic conditions of the 
pregnant women within a household as maternal poverty can translate to poor foetal health. 
Interventions on maternal, newborn and child health should also be more targeted at these 
pregnancy outcomes as stand-alone health indicators to address the dearth of data and to 
ensure proper monitoring. Furthermore, women in remote areas who do not have access to 
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electricity, toilet facilities and other important assets in their household should be prioritized 
by programs on poverty alleviation. Lastly, it is crucial that quality obstetric care services 
should be made available, accessible and affordable for women in remote areas. This may 
improve the outcomes of pregnancy through early detection of pregnancy complications.  
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CHAPTER ONE 
1.1. Introduction 
This chapter provides background to the issue of stillbirths and miscarriages within South 
Africa drawing on a global perspective and regional – sub-Saharan Africa experience. This 
background provides in depth information about the trends of stillbirths and miscarriages and 
their implications to society and development of countries. This chapter further covers the 
rationale of the study, problem statement, study questions and objectives. 
1.2. Background 
Stillbirths and miscarriages are undoubtedly important global public health and development 
concerns, especially within developing countries. This necessitates improved efforts within 
various international, sub-regional and national platforms to undertake programmes and 
policy interventions to stem their rise. Although, there have been increased commitments and 
investments within global institutions and among countries to reduce the rates of infant 
mortality, stillbirths and miscarriages have continued to be under the radar and not adequately 
integrated within these efforts (Lawn et al., 2011). Globally, there are about 6.3 million 
perinatal deaths with 3.3 million of these deaths being stillbirth and 7,178 deaths per day 
(WHO, 2015). In addition, 98% of these stillbirths occur in sub-Saharan Africa despite efforts 
by the authorities and technological advancements in the health sector to reduce their levels. 
(WHO, 2015). 
A pregnancy outcome is defined as the end-point of a pregnancy including live birth, still 
birth, spontaneous abortion or miscarriage and abortion by choice. Stillbirth as defined by the 
World Health Organization (WHO) refers to a baby born dead at 28 weeks of gestation or 
more, with a birthweight of ≥ 1000g, or a body length of ≥ 35cm while miscarriage is a non-
induced pregnancy loss or foetal death before the 20
th
 week gestation (Frøen et al., 2011). 
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Drawing on these definitions, this study therefore presents an analytical focus on the 
determinants of these two important negative pregnancy outcomes as it pertains to South 
Africa. 
Stillbirths and miscarriages in developing countries far outweigh those of developed 
countries where most pregnancies are planned, complications are few and outcomes are 
generally favourable for both mother and infant (Kramer, 2003). A recent review reported 
that in high income countries, one in every 200 pregnant women reaching 22 weeks and 
beyond will have a stillborn baby (Flenady et al., 2011). The United Kingdom for instance is 
said to have one of the highest stillbirth rates among the high-income countries – only France 
and Australia rank higher (Flenady et al., 2011). In fact 4,100 stillbirths were reported in the 
UK in 2009, a rate of 3.5 per 1000 births or 11 stillbirths daily (Flenady et al., 2011). 
Although some developed countries report a stillbirth rate of 3 per 1000 births, a ten-fold 
increase is noted in some settings in Sub-Saharan Africa and South East Asia with reported 
stillbirth rate of 30 per 1000 births and over (Blencowe et al., 2016; Elizabeth M. McClure et 
al., 2011; Elizabeth M. McClure, Saleem, Pasha, & Goldenberg, 2009a). This is evident in 
India where stillbirth rate was estimated as 20 per 1000 births and miscarriage 46 per 1000 
pregnancies respectively (Kochar, Dandona, Kumar, & Dandona, 2014). 
Sub-Saharan Africa has been identified as the geographical region with the highest incidence 
of stillbirths and miscarriages globally and thus contributes more than one-fourth of the 
global total (Lander & others, 2006). A study that examined the demographic and socio-
economic determinants of stillbirths  across four countries, namely Nigeria, Zambia, Uganda 
and Mozambique reports stillbirths rates of 41.7, 21, 26.2 and 28.4 per 1000 live births 
respectively (Asiki et al., 2015a; Pires, Rosa, Zangarote, & Chicumbe, 2016; Stringer et al., 
2011). 
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With regards to reducing stillbirth and miscarriage rates in the Sub-Saharan African region, 
South Africa is lowly ranked due to the high miscarriage rate of 23 to 25 per 1000 births in 
the country (Blencowe et al., 2016). This is broadly because these issues do not seem to be 
prioritised as pressing public health issues when compared to infant and maternal mortality or 
HIV and tuberculosis in South Africa. Although the rates of stillbirths and miscarriage vary 
across different provinces and regions in South Africa, there is however, no consensus on the 
estimates, reporting systems, and thus a misclassification of these rates in the country. This 
misclassification of the rates possibly explains the continuous high rate of stillbirth and 
miscarriage in South Africa compared to other middle-income countries (Lawn, Yakoob, et 
al., 2009a).  
Furthermore, apart from lack of consensus on estimate, incoherent reporting systems and a 
broad misclassification of the rates of stillbirth and miscarriages, South Africa also has 
several laws which govern the management of foetal remains – including those that have 
bearing on foetal remains in induced abortion and stillbirths. In fact, the 1996 Constitution of 
Republic of South Africa and the common law treat the mother and foetus as one, and this 
implies that the foetus has no vested rights unless it results in a live birth (du Toit-Prinsloo, 
Pickles, & Lombaard, 2016). This is evidenced by the fact that foetuses in South Africa are 
generally regarded as medical wastes, are not issued births or death certificates by law and 
are disposed of in medical waste bags via incineration (Hosken, n.d.). This attitude towards 
foetal remains and indeed the foetuses themselves go a long way to explaining the seeming 
lack of adequate policy and research on stillbirth and miscarriage as important public health 
concerns in South Africa – moreover Stillbirths and Miscarriages in the South African 
context are rarely spoken of as grieving parents most times do not get a chance to mourn their 
stillborn. 
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1.3. Problem Statement 
Stillbirth and miscarriages, in South Africa, have largely been ignored regardless of the 
tremendous policy focus on maternal, new born and child health (Michalow et al., 2015). In 
South Africa, over 20,000 stillbirths are recorded annually and about 55 stillbirths occur daily 
(Blencowe et al., 2016; Michalow et al., 2015). The country is ranked 176
th
 out of 193 
countries for stillbirth numbers and 148
th
 for stillbirth rate (Blencowe et al., 2016). An 
outlook on the current trends show that patterns of stillbirth in South Africa have only 
reported minimal reduction of 22.7 to 17.6 stillbirths per 1000 live births in the period of 
2010-2014 (Stats SA, 2015). Furthermore, stillbirths accounted for 63.8% of all perinatal 
deaths in South Africa in 2011 and increased to 66.0% in 2013 (Stats SA, 2015).  In addition, 
miscarriage/spontaneous abortion occurs in at least 15-20% of all pregnancies in South Africa 
annually (Gilani & others, 2012).   The high rates of stillbirths and miscarriage thus suggest 
that South Africa is lagging behind in its strides towards curbing these adverse pregnancy 
outcomes especially as the country’s laws prohibit the issuance of death certificate to the 
parents of the stillborn. This in itself hinders record keeping and proper reporting of these 
negative pregnancy outcomes.  
In South Africa, there are about 25 stillborn infants per 1000 deliveries and this is truly a high 
stillbirth rate. It is also an issue which places enormous pressure on the government, family 
and society at large, economically and psychosocially. While research has quantified the 
biological determinants of negative outcomes of pregnancy, a neglected area of research is 
the level and socioeconomic determinants of negative pregnancy outcomes such as stillbirth 
and miscarriage in South Africa. This is especially in relation to household determinants of 
stillbirth and miscarriage. 
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1.4. Justification 
The area of adverse pregnancy outcomes and perinatal/child health is well researched, but 
many previous studies have focused on preterm births and low birth weight (babies) thus 
neglecting other important adverse outcomes such as stillbirths and spontaneous 
abortion/miscarriage. Miscarriages and stillbirth have been reported to be the most common 
negative pregnancy outcomes with aggravating emotional consequences for affected 
individuals and families. Furthermore, stillbirths and miscarriages have been identified as 
important indicator of embryo-toxicity and obstetric care respectively (Dellicour et al., 2016). 
Therefore, as indicators of maternal morbidity (embryo-toxicity) and obstetric care, they are 
thus relevant end points to track the progress of reproductive health programmes and their 
impact on maternal health.  
Stillbirths and miscarriage in South Africa are hardly accounted for as they are classified 
under perinatal mortality which are a combination of foetuses that are born and new-borns 
that die in their first week of birth (Oti & Odimegwu, 2011). In addition, without taking 
miscarriages and stillbirths into cognisance, maternal and reproductive health related 
indicators miss a significant number of unreported pregnancies that are often not seen by the 
health systems and are not recorded (Dellicour et al., 2016).  
In South Africa, reports such as “Saving Babies: A Perinatal Care Survey of South Africa”, 
“Saving Mothers: A confidential enquiry into maternal deaths” and “Every death count: 
Saving the lives of mother, babies and children in South Africa” (Pattinson, 2003; Lawn et 
al., 2006 & Pattinson, 2012) which routinely report pregnancy outcomes focus only on 
maternal and prenatal mortalities thus reporting nothing on miscarriage and stillbirths. Also, 
programmes have been put in place to reduce maternal and child mortality such as the 
National Strategic Plan for a Campaign on Accelerated Reduction of Maternal and child 
Mortality in Africa (CARMMA) established in 2009. The goal and target of CARMMA is to 
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accelerate implementation of evidence based intervention essential to improve maternal 
health and child survival and to reduce by two-third the under-five mortality rate between 
1990-2015 (Republic of South Africa (RSA), 2009). The goal and target of CARMMA did 
not specifically touch on reducing the rates of stillbirths and miscarriages despite its high rate 
in the country. Furthermore, the National Plan of Action for Children in South Africa 
(NPAC) 2012-2017 was developed in 1996 as part of the collaborative efforts of children’s 
right activists, the Non-Governmental Organization (NGO) sector and the UNICEF to reduce 
child mortality with special attention to stillbirths and neonatal mortality amongst others 
(RSA, 2012). Although the NPAC paid attention to reducing stillbirths and neonatal mortality 
in South Africa, it failed to address the issue of miscarriage which is the most common foetal 
death regardless of its high burden in South Africa.   
Furthermore, previous studies have mainly focused on biological factors associated with 
stillbirths and miscarriages such as maternal obesity, hypertension, diabetes, HIV status 
amongst other and thus overlooked socioeconomic and demographic factors associated with 
stillbirths and miscarriages (Aune, Saugstad, Henriksen, & Tonstad, 2014; Duong, Davis, & 
Falhammar, 2015; Wedi et al., 2016a). Motivated by this knowledge and policy gap, this 
study will therefore take a different approach by investigating the socioeconomic, 
demographic as well as biological factors associated with stillbirths and miscarriage in South 
Africa. This is mainly because biological factors alone cannot influence stillbirths and 
miscarriages without the interplay of socioeconomic factors such as education, occupation. 
There is evidence that the level of education and type of occupation of pregnant women 
influences their health behaviour as well as increase their risk of having a stillbirth and 
miscarriages (Ahmed and Jaakkola, 2007; Li et al., 2010). The findings of this study will 
provide relevant information on stillbirths and miscarriages at population level, for targeted 
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planning of maternal and child health services, to make pregnancy safer and to improve foetal 
outcomes.  
1.5. Research Question 
What are the levels, trends and household determinants of stillbirths and miscarriages in 
South Africa (2010-2014)? 
Sub-Questions 
1. What are the levels and trends of stillbirths and miscarriages in South Africa (2010-
2014)? 
2. What are the demographic and household socioeconomic factors associated with 
stillbirths and miscarriages in South Africa (2010-2014)? 
1.6. Research Objective 
The main objective of this study is to examine the levels, trends and household determinants 
of stillbirths and miscarriage in South Africa (2010-2014). 
Specific Objectives 
1. To examine the levels and trends of stillbirths and miscarriages in South Africa. 
2. To explore the demographic and household socioeconomic factors associated with 
stillbirths and miscarriages in South Africa.  
1.7. Definition of terms 
1.7.1. Pregnancy Outcomes 
This is the end point of a pregnancy which may be live birth, preterm birth or foetal 
loss (Still births and miscarriage). 
1.7.2. Stillbirth 
This refers to a birth with no sign of life at or after 28 weeks gestation (WHO, 2016) 
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1.7.3. Miscarriage/Spontaneous abortion 
This is the premature loss of a foetus up to 23 weeks of pregnancy and weighing up to 
500g (Mehta, 2013) 
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CHAPTER 2: LITERATURE REVIEW AND CONCEPTUAL 
FRAMEWORK 
2.1. Introduction 
The following chapter draws on previous relevant literature, providing a methodical review 
of the levels and trends of stillbirths and miscarriages. This chapter is divided into three sub-
sections, namely: level and trends of stillbirths and miscarriages in developing countries; 
demographic, socioeconomic factors associated with stillbirths and miscarriages; and 
household characteristics of stillbirth and miscarriage. In addition, the chapter also provides 
the theoretical and conceptual framework that underpins this study and the hypothesis tested.  
2.2. Literature review 
2.2.1. Levels and Trends of Stillbirths and Miscarriages in Developing countries 
Stillbirths and Miscarriages have been identified to be predominantly a developing world 
public health problem in the sense that most of the cases reported and documented – about 
98% of the general world experience – are founded within developing (low and middle-
income) countries (Lawn et al., 2011). Across the developing world, two regions – sub-
Saharan Africa and South East Asia – account for the highest number of stillbirths and 
miscarriages. This is in spite of the contested nature of the definition of stillbirth as well as 
problems associated with data collection through record keeping, and a general dearth of data 
arising from inadequate reporting mechanism to assist reporting. These issues however 
contribute to the controversies that have ensured that proper advances have not been made at 
international and domestic policy and programmatic levels towards curbing stillbirth and 
miscarriage rates globally. An important contributor to the levels and trends of stillbirths on a 
global as well as regional and national scale involves the non-inclusion of stillbirth within the 
cohort of negative health outcomes that are measured in terms of the estimates of the burden 
of disease (Phillips & Millum, 2015).  
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Many studies on stillbirth have emphasised its prevalence within low and middle income 
countries with sub-Saharan Africa and South East Asia at the helm (Lawn et al., 2011; E. M. 
McClure, Nalubamba-Phiri, & Goldenberg, 2006; Elizabeth M. McClure et al., 2015). 
According to a study by Lawn and his colleagues, countries such as Nigeria (in West Africa) 
and Pakistan (in South East Asia) have rates as high as 41.9 and 46.1 per 1000 total births 
respectively in comparison to a country like Finland which posts only 2.0 per 1000 total 
births (Lawn et al., 2011). The study goes further to elaborate on the variation in rates of 
stillbirth across the regions with the highest burden and indicated the nature of the problem in 
countries such as Cote D’Ivoire, the Democratic Republic of Congo, Djibouti, Senegal, 
Somalia and Sierra Leone which, like Nigeria, also post rates that are above 30 per 1000 total 
births within the sub-Saharan African region (ibid). 
Generally, as this 2011 study highlights, Pakistan posts one of the highest rates of stillbirth, 
globally and within the South East Asian regional bloc – with Nigeria as another country with 
very high rates with sub-Saharan Africa (Lawn et al., 2011). According to a study on the 
social meaning of stillbirth, Pakistan stands as the third country with the highest burden of 
stillbirth (Hamid, Malik, & Richard, 2014). The country is said to be less progressive in 
adequately tackling the issue of stillbirth. While little improvements seemed to have been 
made in the country based on a reduction from 46.1 per 1000 total births in 2011 to 32 per 
1000 total births in 2012, there seems to remain a lack of prioritisation of stillbirth as a 
serious public health challenge in the country. 
Similarly, in Bangladesh, factors such as intimate partner violence or domestic abuse have 
been found to play vital roles in the rates of miscarriage and stillbirth among women in the 
country. According to a study exploring the impact of Intimate Partner Violence, women in 
this country experience 24 per 1000 live births while over 60 percent of married women 
experience Intimate Partner Violence (Silverman, Gupta, Decker, Kapur, & Raj, 2007).  
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In sub-Saharan Africa, countries such as Nigeria, DRC, Djibouti, Sierra Leone and Somalia 
have the highest burden of Stillbirth. While Lawn et all (2011) noted that Nigeria had the 
second highest rates in 2011, the case remains that stillbirths and miscarriages remain high 
within Africa. A study on the determinants of perinatal mortality in Zimbabwe’s district of 
Marondera (in the Mashonaland East Province) showed that in 2007 and 2008, that a 
perinatal mortality rate of 58.6 per 1000 total births and 64.6 per 1000 live births was 
recorded – a number beyond the provincial ratio which stood at 32 per 1000 live births. The 
study thus found a relationship between belonging to a religious sect, labour complications, 
maternal HIV status, home delivery, low birthweight and antenatal care (ANC) booking to be 
associated with the stillbirths (as well as neonatal mortality) cases recorded within this 
district (Tachiweyika et al., 2011). 
In Zambia, a study designed to describe specific causes of high rates of stillbirths, neonatal 
death and early childhood death found that in relation to stillbirths, some of the said causes 
based on the study included “intrauterine infection (26%), birth asphyxia (18%)” while 
“factors associated with mortality were lower socio-economic status, inadequate water and 
sanitation facilities, home delivery and absence of trained delivery attendants (Turnbull et al., 
2011)”. Another study which focused on urban obstetric population in Lusaka, Zambia 
between 2006 and 2009 also highlighted the association of factors such as maternal age, 
baseline body mass, history of stillbirth, placenta disruption, maternal untreated syphilis, 
caesarean delivery, assisted breech delivery and extremes of neonatal birthweight with 
stillbirth (Stringer et al., 2011).  
Stillbirths and miscarriages as negative pregnancy outcomes within sub-Saharan Africa have 
remained high in spite of some of minimal improvements. The studies highlighted here that 
present rates from Nigeria, Zambia, Zimbabwe and a number of other African countries are 
pointers to the immense public health challenges that Africa faces in relation to stillbirths and 
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miscarriages. The studies have also pointed out the nature of the factors associated with these 
public health challenges such as those linked to individual actions (or inactions), 
environmental circumstances, health and socio-economic status as well as knowledgeability 
(or level of education) and societal and cultural circumstances. These are some important 
factors considered in this thesis in relation to stillbirths and miscarriages in South Africa.  
2.2.2. Demographic and Socioeconomic Characteristics of Stillbirths and Miscarriages 
A discussion on the factors that determine negative pregnancy outcomes from literature 
involves an outlook on certain socioeconomic and demographic variables such as age, place 
of residence as well as wealth status, among others. Maternal age has been found to be an 
important factor associated with negative pregnancy outcomes which can either be maternal 
or foetal (Althabe et al., 2015). Miscarriage and stillbirths have been found by studies to be 
more associated with advanced maternal age as well as teenage mainly due to reproductive 
immaturity of women in their teenage and the incidence of chronic hypertension due to aging 
(Almeida, Almeida, & Pedreira, 2015; Asiki et al., 2015b; Laopaiboon et al., 2014). 
On the other hand, studies have found such a relationship as not straight forward but complex 
in that contemporary childbearing women aged 35 years and over are more likely to be 
educated, of higher socioeconomic status and low parity in contrast to their early peers who 
are more likely to have a low socioeconomic status, high parity and less education (Carolan 
& Frankowska, 2011; Kenny et al., 2013). In addition, contemporary childbearing women 
being highly educated are more likely to be healthy and thus make healthy choices (Carolan 
& Frankowska, 2011). These factors together were found to be associated with better 
perinatal outcomes such as full-term birth and normal birth weight.  
Employment status remains a vital factor associated with adverse pregnancy outcomes. 
Studies have shown that women who are employed were significantly more likely to have a 
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miscarriage, preterm birth and low birth weight. Working for long weekly hours during 
pregnancy have been implicated in compounding the risk of adverse pregnancy outcomes  
(Jansen et al., 2010; Kiely et al., 2011). This is opposed to the study of (Reime, Jacob, & 
Wenzlaff, 2009) which shows that maternal unemployment and homemaking status increases 
the risk of adverse pregnancy outcomes due to lifting heavy objects at home by pregnant 
housewives.  Furthermore, studies on the relationship between maternal employment status 
and pregnancy outcomes found no association between maternal working status and adverse 
pregnancy outcomes such as low birth weight and stillbirths (Arafa, Amine, & Fattah, 2007; 
Khojasteh, Arbabisarjou, Boryri, Safarzadeh, & Pourkahkhaei, 2015). This implies that 
employment alone does not predict adverse pregnancy outcomes nor constitute a health risk 
and may however have a no social impact on pregnancy.  
Marital status is one influence increasingly recognized as a risk factor for adverse perinatal 
outcomes (stillbirths and miscarriage) potentially operating through social class and stress 
mechanism (Auger et al., 2008). A study conducted in Malaysia on the impact of maternal 
marital status on birth outcomes revealed that the current state of being unmarried was found 
to be associated with outcomes such as preterm births and low birth weight amongst others 
(Zain, Low, & Othman, 2015). Furthermore, other studies have presented the prevalence of 
stillbirths and miscarriage among unmarried women (Auger et al., 2008; Gavin, Nurius, & 
Logan-Greene, 2012) providing possible explanations to the fact that some of those women 
become exposed to psychosocial stress and depression due to their unmarried status. These 
may account for the increased risk of stillbirths and miscarriage unmarried women. On the 
contrary, a study in Cameroon have shown that was no difference in the pregnancy outcomes 
between women married and unmarried women (Njim & others, 2016).  
Maternal place of residence has been presented by studies to have a strong association with 
negative pregnancy outcomes. A study in rural India demonstrated that rural residence 
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significantly increased the risk of adverse pregnancy outcomes with or without the effect of 
sanitation (Padhi et al., 2015a). According to the findings of (Padhi et al., 2015a), the 
increase in the risk of negative pregnancy outcomes in relation to sanitation was largely due 
to food restriction and water intake to cope with sanitation challenges given the disease 
prevalence associated with food and water contamination (Padhi et al., 2015a). In the same 
vein, findings from other studies have showed that residence is associated with negative 
pregnancy outcomes (Agaba, Mugisha, Atuhairwe, Farjando, & Ngonzi, 2016; Garcia-
Subirats, Pérez, Rodríguez-Sanz, Muñoz, & Salvador, 2012; Kent, McClure, Zaitchik, & 
Gohlke, 2013a).  According to (Garcia-Subirats et al., 2012), the prevalence of stillbirths and 
miscarriages varies by mothers residence. This variability was seen as the risk of adverse 
pregnancy outcomes was lower among births to women residing in an urban neighbourhood 
with high socioeconomic status.  
In addition, the findings of (Kent et al., 2013a) also demonstrated an association between 
rural residence and adverse perinatal outcomes thus explaining that this burden of adverse 
pregnancy outcome is due to high level of unintended pregnancies, increased prevalence of 
smoking and substance abuse which seems to be a characteristic of the Alabama rural area 
(Kent et al., 2013a). However, the findings by (Ko et al., 2012) which established that the 
rurality of maternal residence has no association with negative pregnancy outcomes is not 
consistent with other studies. The presence of adverse pregnancy outcomes in low 
socioeconomic groups may be indicative of issues with availability/access to health services 
and related to cultural, traditional as well as political factors which determines different types 
of policies and interventions in reproductive health (Garcia-Subirats et al., 2012; Ko et al., 
2012).  
Human Immuno-deficiency virus (HIV) has been identified as one of the risk factors for 
stillbirths and miscarriages (Kupka et al., 2009). A study conducted in Tanzania on the 
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predictors of stillbirth among HIV-infected women revealed that the risk of stillbirths among 
HIV infected women was about 50 per 1000 deliveries which is very high (Kupka et al., 
2009). According to the findings of Kupka and others, HIV infection accounts for the high 
risk of stillbirths because it operates through opportunistic infections such as gonorrhoea, 
maternal syphilis amongst others (Kim et al., 2012). Another study conducted in the United 
States on the effects of viral load burden on pregnancy loss among HIV-infected women 
found an association between high viral load and pregnancy loss (stillbirths and miscarriages) 
and observed an absolute 14% increase in the stillbirth and miscarriage (Cates et al., 2015). 
This increased rate of stillbirths and miscarriages, according to Cates and colleague was 
largely due to the immunosuppressive effect of HIV infection. 
In the same vein, findings from other studies have shown an association between increased 
risk of stillbirths and miscarriage among HIV positive mothers compared to women who 
tested negative (Ezechi et al., 2013; Kim et al., 2012; Rollins et al., 2007). These findings 
demonstrated that HIV infection accounted for about 48.3% increase in miscarriage in 
Nigeria due to poverty, poor health systems and malnutrition, four-fold increase in stillbirth 
and miscarriage due to high plasma viral load and a CD4 < 350 cells/mm3 in Zambia and 
75% increase in stillbirths and miscarriage rate in South Africa respectively (Ezechi et al., 
2013; Kim et al., 2012; Rollins et al., 2007). On the contrary, a systematic review and meta- 
analysis on the association between perinatal outcomes and maternal HIV infection found no 
association (Wedi et al., 2016b) In addition, Sedgh and others found no association between 
maternal HIV infection and pregnancy outcome (stillbirths and miscarriages) (Sedgh, Larson, 
Spiegelman, Msamanga, & Fawzi, 2006). 
Education is another key determinant of stillbirths and miscarriages as identified in many 
studies. This was evidenced by the findings of Ashish and others whose study borders on the 
risk factors for antepartum stillbirths: a case-control study in Nepal. They found that the risk 
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of stillbirth was high among women with less than five years of education and women with 
no educational attainment (Ashish et al., 2015). A plausible explanation to this could be that 
women with no education or less have limited access to antenatal care as a result maternal 
morbidity and foetal growth is not checked (Ashish et al., 2015; Elizabeth M. McClure et al., 
2009a). Furthermore other studies conducted on maternal education and stillbirths and 
miscarriages demonstrated an association between the level of education completed and the 
risk of stillbirths and miscarriage among women primary or no education compared to 
women wo have attained higher levels of education (Auger et al., 2008; Luque-Fernández, 
Lone, Gutiérrez-Garitano, & Bueno-Cavanillas, 2012; Rom et al., 2012). 
The role of education in understanding the burden of stillbirth and miscarriage is not very 
clear as it is expected that higher level of education could reduce the risk of stillbirths and 
miscarriages (Asiki et al., 2015). This is because the highly educated expectant mothers are 
more informed about the use of antenatal care and are more socioeconomically advantaged. 
Nevertheless, levels of education cannot totally eliminate the chances of having stillbirths and 
miscarriages.  
2.2.3. Household Characteristics of Stillbirths and Miscarriages 
The studies reviewed above highlighted a number of socio-economic and demographic 
variables that determine negative pregnancy outcomes. This included variables such as 
maternal age, place of residence as well as wealth status, among others. These variables 
however speak to the individual and how such individual variables play important roles in 
determining stillbirths and miscarriages. However, as the studies reviewed in the previous 
section on the levels and trends of stillbirths and miscarriages in developing countries show, 
the factors that come to play are multiple and divergent in many cases. In fact a study on 
stillbirth by Lawn and colleagues in 2009 identified some of the widely highlighted 
conditions or risk (as well as contextual) factors linked to stillbirth as follows: maternal age at 
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pregnancy or birth spacing practices; maternal nutritional status before pregnancy; maternal 
medical condition during pregnancy; exposure to harmful substances; socioeconomic 
disadvantage; and access to care, with special focus on obstetric care (Lawn, Yakoob, et al., 
2009b).  
It should be said that while many of these factors are individual factors, there are a number of 
them that are also household factors that impact on stillbirths and miscarriages among 
pregnant women (14-35years). Some of the household variables in this light include: sex of 
the household head, source of drinking water, toilet facility, household wealth index, 
ownership of radio, television and means of communication, level of education of the 
household head, and the household socio-economic status. 
Many studies that focus on stillbirths and miscarriage draw on the possible role of individual 
demographic and socio-economic variables. However there has been little attention on 
household variables – such as sex of the household head, toilet facilities, sources of drinking 
water, amongst others – and their impacts on stillbirths and miscarriages. These are important 
variables to consider, because, for example, when the household head is male various 
possibilities abound including violence and abuse. A woman in a physically abusive home 
faces the prospects of losing her unborn child either through miscarriage or stillbirth and she 
may also lose her own life as a result. The source of drinking water and type of toilet facility 
available are also important variables that play potentially important roles in determining 
negative pregnancy outcomes. The same can be said of the family socio-economic status. 
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2.3. Theoretical and Conceptual framework 
2.3.1. Theoretical Framework 
This study draws on the Mosley and Chen framework of 1984 – a proposed analytical 
framework for studying the determinants of child survival in developing countries. This 
framework is particularly relevant for this study since it postulates that “all social and 
economic determinants of child mortality necessarily operate through a common set of 
biological mechanisms, or proximate determinants, to exert an impact on mortality” (Mosley 
& Chen, 1984). These proximate determinants as stated by Mosley and Chen are grouped into 
five categories such as maternal factors, environmental contamination, nutrient deficiency, 
injury and personal illness control. Maternal factors comprise of age, parity and birth interval 
while air, food/water/fingers, skin/soil/inanimate objects as well as insect vectors make up 
environmental factors.  
In addition, nutrient deficiency factors considered are calories, protein and micronutrients 
(vitamins and minerals) while accidental and intentional injury as well as personal preventive 
measures and medical treatment constitute injury and personal illness control factors. Each of 
the identified maternal factors has been shown to wield an independent impact on pregnancy 
outcome and infant survival through its effects on maternal health. Considering the 
environmental factors, the four main routes through which infectious organisms are 
transmitted to the human host are air, food, water and fingers. Mosley and Chen highlighted 
these routes as the principal media for the spread of diarrhoea and other intestinal disease, 
skin infection and parasitic/viral diseases. Other proximate determinants such as Injury, 
Nutrient deficiency and Personal illness control have also been implicated for exerting an 
influence on pregnancy outcomes and infant survival through physical injury, lack of 
proteins, calories and macronutrients and medical treatment. The original framework is 
shown below. 
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Figure 2. 1: Mosley and Chen Framework for analysing determinants of child survival 
 
Framework for analysing the determinants of child survival (Mosley and Chen, 1984) 
2.3.2. Conceptual framework 
While Mosley and Chen framework for analysing the determinants of child survival 
considered a list of proximate determinants that exert direct influence on pregnancy outcomes 
and child survival, an unexplained set of determinants are the household characteristics. This 
study therefore adapts the Mosley and Chen (1984) framework to examine the association 
between Household socioeconomic, demographic, biological factors and Stillbirths and 
miscarriages in South Africa. Also, the outcome in this framework was modified to 
“Pregnancy outcomes” whose categories are stillbirths and miscarriage as opposed to “Child 
survival” in the original framework.  From the categories of determinants stated in the 
original framework, this study operationalized only the distal (socioeconomic and 
demographic) factors and maternal factors (health status). Again, since the outcome of this 
study is foetal mortality (Stillbirths and miscarriages), the child’s bio-demographic factors 
were not investigated and included in the conceptual framework. This modified conceptual 
framework demonstrates how the household demographic and socioeconomic factors are 
associated with pregnancy outcomes (stillbirths and miscarriages) through maternal factors 
which were regarded in this study as indicators. The household demographic and 
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socioeconomic factors which include Sex of household head, Main source of drinking water 
amongst other operates through the maternal factors (HIV positive status, diabetes, trauma 
due to violence and hypertension) to impact on stillbirths and miscarriages. While these 
factors were not identified by Mosley and Chen in their original framework, this study 
understands the need for the inclusion of these variables. This is because of the exiting high 
burden of HIV and high prevalence of Gender-Based Violence (GBV) in the South African 
context. This study thus assumes that the inclusion of these variables in examining stillbirths 
and miscarriages will provide a great deal of insight into how the household factors interact 
in explaining these outcomes in the country. The conceptual framework is shown below. 
Figure 2. 2: Conceptual Framework  
 
This is adapted from the Framework for analysing the determinants of child survival (Mosley 
and Chen, 1984). 
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CHAPTER 3: METHODOLOGY 
3.1. Introduction 
This chapter discusses the methodology applied to the current study which focuses on the 
levels, trends, and Household determinants of stillbirths and miscarriages among South 
African women aged 15-49 years old. This chapter includes a description of the variables, the 
study design, study hypothesis, ethical considerations, data management as well as the data 
analysis plan.  
3.2. Data source 
This study utilizes secondary data drawn from the South African General Household Survey 
(SAGHS) from 2010 to 2014. The SAGHS is a household survey that has been implemented 
yearly by Statistics South Africa (STATS SA) since 2002. This survey was established to 
address a need acknowledged by the Government of South Africa to identify the level of 
development in the country and to measure the performance of programs and projects that 
were implemented (Stats SA, 2012; Stats SA, 2014). 
3.3. Study Design 
The South African General Household Survey is cross-sectional as it collects information on 
the South African population at one point in time.  The data was pooled together from four 
cross sectional surveys (2010-2014) to increase the sample size of the study.  It was chosen 
due to the fact that it is an overall representative of the country’s population. The sample 
design for the GHS was based on a Master Sample (MS) that was originally designed for the 
Quarterly Labour Force Survey (QLFS). The MS made use of a two-stage, stratified design 
with probability-proportional-to-size (PPS) sampling of primary sampling units (PSUs) from 
within strata, and systematic sampling of dwelling units (DUs) from the sampled PSUs (Stats 
SA, 2012). Sample thus comprises of all provinces in South Africa as the GHS covers all nine 
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provinces namely Gauteng, Limpopo, Mpumalanga, Eastern Cape, North West, Western 
Cape, Free State, Northern Cape and KwaZulu-Natal (Stats SA, 2012). 
3.4. Study Population 
The population of interest in this study will be South African women aged 15-49 years who 
reported to be pregnant during the past 12 months prior to the survey and have had a negative 
pregnancy outcome.  
3.5. Sample size 
The study sample comprises of women of reproductive age 15-49 years who were resident in 
the households selected to participate in the SAGHS. A sample of 248,057 women was 
included in the study; these are women who reported to have been pregnant in the last 12 
months preceding the survey from the appended dataset (2010-2014). 
3.6. Study variables 
3.6.1. Dependent Variable 
The outcome variable used in this study was coined through the use of two specific questions 
on the SAGHS questionnaire: In order to identify women who were pregnant within the 
survey the question “Has any female member of the household been pregnant in the last 12 
months” is asked, this is then responded to with either a “yes” or “no” answer. Only those 
who answered “yes” will be included in the study. Respondents were further asked  “What  is  
the  current  status  of  this pregnancy?”, responses given included “Currently still pregnant”, 
“The child has been born alive”,  “The  child  died  in  the  womb  or  during  childbirth  on  /  
after  the  7th  month  of pregnancy (stillbirth)”, “The child died in the womb or the 
pregnancy ended before the 7th month  of  pregnancy  (spontaneous  abortion/miscarriage)”,  
“The  pregnancy  was  ended  by choice before the child was born (termination of 
pregnancy/abortion by choice)”.   The study will focus only on those who reported that “the 
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child died in the womb or during childbirth on/ after the 7
th
 month of pregnancy (stillbirth) 
and “the pregnancy ended before the 7th month of pregnancy (miscarriage).   
Table 3. 1: Description and definition of the dependent variable 
Variable Definition Categorized list 
Dependent variable     
Pregnancy outcome Current pregnancy outcome Stillbirth (1) 
    Miscarriage (2) 
    Other outcomes (3) 
 
 
3.6.2. Independent Variables 
Table 3.2 below shows a list of all the independent variables (demographic and 
socioeconomic) used in the study which are relevant in understanding the household 
determinants of stillbirths and miscarriages in South Africa.  
The variables “maternal age”, “race of household head” and “province of household head” 
are considered demographic factors. In addition, variables such as “source of drinking water”, 
“sex of household head”, “electricity”, “toilet facility”, “geographic type” and “household 
wealth index” are used as socioeconomic factors while “hypertension”, “HIV positive status” 
and “violence” are investigated as maternal factors (health indicators). These variables serve 
to provide background characteristics of the women in the households included in this study. 
Furthermore, the selection of these variables was guided by the evidence of their association 
with stillbirths and miscarriages provided by relevant literature across Sub-Saharan Africa 
and other regions where they thrive. Although there is dearth of literature on the association 
between household determinants and adverse pregnancy outcomes broadly in South Africa, 
this study provides an avenue to demonstrate this association. 
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Maternal age has been implicated as one of the most crucial variable that exerts influence on 
demographic processes such as fertility, mortality, morbidity and migration. In this study, 
maternal age has been identified as a key variable in predicting stillbirths and miscarriages 
because most stillbirths and miscarriages occur among teenagers and women aged 35 and 
over (Asiki et al., 2015a). With regards to the construction of variables, “maternal age” was 
grouped into five-year age groups from 15-19 years to 45-49 years and refers to mother’s age 
at birth. Other demographic variables such as Race of household head have categories such 
“Black”, “Coloured”, “White” and “Indian/Asian” while Province of household cuts across 
the nine provinces of South Africa.  
Furthermore, type of toilet facility was categorized as “No toilet”, “Flush toilet” and “Other”. 
This variable was defined as the type of toilet facility used in a household. In the same vein, 
water source refers to the source of drinking water in a household and is categorized as 
“Piped water” and “Other”. Additionally, Household wealth index was defined in this study 
as the economic status of the household. This variable was created using a principle 
component analysis (PCA) which is an asset based analysis that is used to generate 
socioeconomic indices of a household (Vyas & Kumaranayake, 2006). Household wealth 
index was further categorized as “Poor”, “Middle”, and “Rich” based on the number of assets 
owned in a household. The health indicator variables such as Hypertension, HIV positive and 
trauma due to violence were all categorized as “Yes”, and “No”.  
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Table 3. 2: Description and definition of the Independent variables 
Variables Definition Categorized list 
Demographic Variables     
Maternal Age 
Mothers age at birth in five-year 
age group 
15-19 (1), 20-24 (2), 25-29 (3), 30-34 (4), 
35-39 (5), 40-44 (6), 45-49 (7) 
Race  Population group  
Black (1), Coloured (2), White (3), 
Indian/Asian (4) 
Province of residence Current province of residence 
Western cape (1), Eastern cape (2), 
Northern Cape (3), Free state (4), 
KwaZulu-Natal (5), North west (6), 
Gauteng (7), Mpumalanga (8), Limpopo (9) 
Household Socio-
economic variables 
    
Sex of Household head 
The biological and physiological 
characteristics of the household 
head 
Male (1), Female (2) 
Source of drinking water 
Main source of drinking water for 
household 
Piped water (1), Other (2) 
Toilet facility Household type of toilet facility No toilet (1), Flush toilet (2), Other (3) 
Geographic type 
Household type of place of 
residence classification according 
to settlements characteristics 
Urban areas (1), Rural areas (2) 
Electricity 
The access and use of electricity 
in the household 
Yes (1), No (2) 
Household Wealth index 
The economic status of the 
household 
Poor (1), Middle (2), Rich (3) 
Health indicators     
Hypertension Illness suffered by women Yes (1), No (2) 
HIV Positive HIV status of women Yes (1), No (2) 
Violence 
Trauma suffered by women due 
to violence 
Yes (1), No (2) 
 
3.7. Hypothesis 
Ho: There is no association between Household socioeconomic and demographic factors and 
stillbirths and miscarriages among women aged 15-49 years in South Africa. 
HA: There is an association between Household socioeconomic and demographic factors and 
stillbirths and miscarriages among women aged 15-49 years in South Africa.  
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3.8. Data Management and Analysis Plan 
3.8.1. Data management 
The 2011-2015 General Household Survey will be downloaded from the Statistics South 
Africa website (statssa.gov.za.) in STATA format. STATA version 13 was used to weight, 
manipulate, describe and analyse the data quantitatively.   
3.8.2. Analysis plan 
Objective 1: To examine the levels and trends of stillbirths and miscarriages among women 
aged 15-49 years in South Africa.  
This objective was achieved using frequency and percentage distributions which aids in 
understanding the levels of stillbirth and miscarriages in the country.  Furthermore, the rate of 
stillbirth and miscarriage was calculated from 2010-2014 to understand the trend of these 
negative outcomes of pregnancy overtime in South Africa. 
3.8.2.1. Calculation of Stillbirth and Miscarriage Rates (2010-2014) 
From the data, it is evident that the sample women in this study are different for all five (5) 
2010 – 2014. Thus, calculating the rates of stillbirths and miscarriages will provide a dynamic 
view of stillbirths and miscarriages overtime with regards to the distinct sample of women for 
each year. For international comparison, stillbirths and miscarriages are calculated using the 
formulas below; 
Number of Stillbirths/All births × 1000 
For 2010, Stillbirth rate is given as; 
53/1768 × 1000 = 29.9 Stillbirths per 1000 births. 
Number of Miscarriages/Number of pregnancies that had an outcome × 1000 
For 2010, Miscarriage rate is given as; 
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59/2,500 × 1,000 = 23.6 Miscarriages per 1000 pregnancies 
Objective 2: To explore the demographic and socioeconomic factors associated with 
negative pregnancy outcomes among women aged 15-49 years in South Africa.  
Firstly, bivariate analysis using cross tabulations will be performed. The use of cross-
tabulations will be useful in testing for associations between different demographic and 
socio-economic characteristics of women who reported to have had a stillbirth or miscarriage 
in South Africa. For the purpose of the study, a chi -square test will be performed to examine 
the association between individual demographic, socio-economic and biological 
characteristics of women and stillbirth and miscarriage. The formula for the chi square test is 
given below: 
 
 X
2
 = Ʃ 
(𝑜−𝑒)2
𝑒
    Where; 
O = Observed frequency in each category  
E = Expected frequency in the corresponding category 
Df =Degree of freedom (n-1)     (Plackett, 1983) 
 
Secondly, a multivariate analysis was performed by fitting a binary logistic model first to 
understand how stillbirths and miscarriages as separate entities relate to live births and a 
multinomial logistic regression to understand how stillbirths and miscarriages relate with 
each other. The multinomial logistic regression model is best suited for this study as the 
outcome variable (Pregnancy outcomes) has three mutually exclusive categories. In addition, 
the model was selected in order to examine the association between selected household 
demographic and socio-economic variables and the outcome. The formula for the 
multinomial logistic regression is given below: 
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Log Pr(Y=j)/(Y=j’) = β0 + β1Xi1+ β2Xi2+ β3Xi3 + β4Xi4 + β5Xi5 + β6Xi6 + β7Xi7 + i   
Where:    
Log Pr(Y=j)/Pr(Y=j’) = log-odds ratio  
Pr(Y=j) = Probability of identified category 
Pr(Y=j’) = Probability of reference category 
β = parameters    
β0 = beta for intercept   
βxi = beta for predictor variables   
i = variation in the model 
Level of Significance to be restricted to:  *p<0.1; **p<0.05; ***p<0.01. The results for both 
objective one and two also include descriptive components, frequency tables and graphs.  
3.9. Ethical Issues 
The study uses secondary data from the General House Survey 2010-2014. Hence, no ethical 
issues pertaining to respondent’s confidentiality and anonymity as no personal information 
was shared in the data set. 
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CHAPTER 4: RESULTS 
4.1. Introduction 
This chapter focuses on the findings gained in the study. The results presented here are based 
on the objectives of this study. For the first objective, which entails the univariate 
examination of all the household demographic and socio-economic characteristics, including 
the independent variable, percentage distributions of all the variables are presented to show 
an exhaustive description of the demographic background of the respondents. Also, the 
calculated rates of stillbirths and miscarriages were highlighted using a line graph to show the 
trends of the dependent variable of interest from 2010-2014 and a bar-chart to observe the 
levels of stillbirths and miscarriages. Furthermore, in response to the second objective of this 
study, bivariate analysis results from binary logistic model and a chi-squared test are shown. 
Lastly, findings obtained from the multivariate test using a multinomial logistic regression 
portray an association between household demographic and socio-economic factors and 
pregnancy outcomes (stillbirths and miscarriages). This was presented with a table 
comprising of an adjusted and unadjusted relative risk ratio. 
4.2. Descriptive Results  
The first Objective of this study was to examine the levels and trends of stillbirths and 
miscarriages in South Africa (2010-2014). Below are the results and interpretations of the results. 
4.3. Univariate Results  
The following section demonstrates descriptive analyses of all the independent and the 
dependent variable that were employed in the study. These variables are presented using a 
series of percentage and frequency distribution tables and discussions. In addition, the first 
objective was achieved by showing a Bar chart and a trend line graph highlighting the levels 
and trends of stillbirths and miscarriages from 2010 to 2014 in South Africa.  
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Figure 4. 1: Percentage distribution of Stillbirths and Miscarriages across a five (5) year 
period in South Africa, SAGHS 2010-2014 
 
Figure 4.1 above presents the level of stillbirths and miscarriages among women aged 15-49 
years in South Africa from 2010-2014. It shows that overall; levels of stillbirth and 
miscarriage were highest in the year 2013 and lowest in 2011. The level of stillbirths was 
highest in 2013 (0.17%), followed by 2010 and 2014 (0.11%) and lowest in both 2011 and 
2012 (0.08%).  In the same vein, miscarriage level remained within 0.10% to 0.12% from 
2010-2012, with the highest level in 2013 (0.37%) although it reduced to about 0.19% in the 
year 2014. These results suggest that there were more foetal deaths in the year 2013 
compared to other years considered for this study. 
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Figure 4. 2: Trends of Stillbirths and Miscarriages across a five (5) year period in South 
Africa, SAGHS 2010-2014 
 
Figure 4.2 above illustrates the trends of stillbirths and miscarriages among women in South 
Africa. These results were obtained from the calculated rates of stillbirths and miscarriages 
using data from the SAGHS 2010-2014. Over a period of 5 years (2010-2014), Stillbirth rate 
was remarkably high in 2010 and 2013 (29.9 and 32.5 per 1000 births) respectively. In 2014, 
there was a significant decrease of stillbirth rates to 17.9 per 1000 births which thus indicates 
a 40.1% decrease compared to the rate in 2010. Furthermore, an outlook on the trends of 
miscarriage rate shows that the phenomenon has remained high overtime. The rates of 
miscarriage were highest in 2013 (26.7 per 1000 pregnancies) and lowest in 2014 (22.7 per 
1000 pregnancies). In addition, comparing the rates in 2010 and 2014 thus indicates a 3.8% 
decrease in miscarriage rates in South Africa. Regardless of the decrease seen in the rates of 
stillbirths and miscarriages within 2010 – 2014, the rates remain unacceptably high and 
therefore persist as a public health problem in the South African context. 
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Table 4. 1: Percentage distribution of pregnancy outcome among females aged 15-49 in 
South Africa, 2010-2014 
CHARACTERISTICS FREQUENCY 
PERCENTAGE (%) 
DISTRIBUTION 
Dependent Variable     
Pregnancy outcome     
  Stillbirth 211 0.09 
  Miscarriage 281 0.11 
  Others 247,565 99.8 
Total 248,057 100 
Table 4.1 above shows the percentage distribution of pregnancy outcomes among females 
aged 15-49 years in South Africa. Out of the 248,057 females who reported to be pregnant 12 
months preceding the surveys (2010-2014), 0.09% of females had a stillbirth, 0.11% had a 
miscarriage while 99.8% of females had other birth outcomes which include a live and an 
induced abortion. These figures may suggest that stillbirths and miscarriages are 
underreported in South Africa. 
 
Table 4. 2: Percentage distribution of respondents’ demographic and household 
socioeconomic background characteristics, South Africa 2010-2014 
CHARACTERISTICS FREQUENCY 
PERCENTAGE (%) 
DISTRIBUTION 
Independent Variables     
 Demographic variables     
Maternal Age     
  15-19 19,917 19.58 
  20-24 18,262 17.95 
  25-29 16,020 15.75 
  30-34 13,112 12.89 
  35-39 11,993 11.79 
  40-44 11,405 11.21 
  45-49 11,025 10.84 
Total 248,057 100 
Race      
  Black 218,586 81.46 
  Coloured 28,198 10.51 
  White 5,053 1.88 
  Indian/Asian 16,500 6.15 
Total 248,057 100 
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Province of residence     
  Western cape 29,952 11.16 
  Eastern cape 32,404 12.07 
  Northern cape 15,905 5.92 
  Free state 22,462 8.37 
  KwaZulu-Natal 46,000 17.14 
  North west 22,946 8.55 
  Gauteng 38,323 14.28 
  Mpumalanga 27,271 10.16 
  Limpopo 33,177 12.36 
Total 248,057 100 
Household socio-economic 
variables 
    
Sex of Household Head     
  Male 130,292 48.56 
  Female 138,045 51.44 
Total 248,057 100 
Source of drinking water     
  Piped water 243,310 90.76 
  Other 24,785 9.24 
Total 248,057 100 
Type of Toilet Facility     
  No toilet 10,469 3.91 
  Flush toilet 143,695 53.6 
  Other 113,927 42.5 
Total 248,057 100 
Geographic type     
  Urban areas 124,456 57.85 
  Rural areas 90,682 42.15 
Total  248,057 100 
Electricity     
  Yes  189,145 88.04 
  No 25,705 11.96 
Total 248,057 100 
Household Wealth index     
  Poor 75,818 47.18 
  Middle 36,391 22.65 
  Rich 48,487 30.17 
Total 248,057 100 
Table 4.2 above provides the profile of the respondents by their demographic and 
socioeconomic characteristics. With regards to maternal age, 19% of females were aged 15-
19 years at birth while 11% of them were aged 45-49 years. This implies that majority of 
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women in this study gave birth as teenagers compared to other age groups. Also, 81% of 
women in the household are black followed by women who are coloured (10%) and white 
women (2%). The percentages show that majority of respondents in the household enrolled 
for this study belongs to the black population group while the least are white. Conversely, 
48% of the household in this study are headed by males while 51% are headed by females. 
Furthermore, most women within a household reported to be from KwaZulu-Natal province 
(17%) compared to the women who are from North West and the Free State province (8%). 
With respect to the socioeconomic variables, 91% of household drink water from piped tap 
while about 9% drink water from other sources. This indicates that most households 
predominantly use piped water as their drinking water source compared to other sources of 
water. Again, 54% of households have a flush toilet facility, 43% use other types of toilet 
facility while 4% have no toilet in the household. This also point to the fact that majority of 
households in South Arica have adequate toilet facility compared to a few households that 
reported to have no toilet facility. Looking at geographic type, most households are situated 
in urban areas (58%) while only 42% are situated at rural areas. In addition, majority of the 
households are poor (47%), followed by rich households (30%) and households classified as 
middle class (23%).  
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Table 4. 3: Percentage distribution of health indicators among females aged 15-49 in 
South Africa, 2010-2014 
CHARACTERISTICS 
FREQUENCY 
PERCENGTAGE (%) 
DISTRIBUTION 
Health indicator variables     
Hypertension     
  Yes  28,492 11.49 
  No 219,565 88.51 
Total 248,057 100 
HIV positive status     
  Yes  5,465 2.2 
  No 242,592 97.79 
Total 248,057 100 
Violence suffered by women     
  Yes  193 0.08 
  No 247,864 99.93 
Total 248,057 100 
Table 4.3 above shows the percentage distribution of health indicator variables among 
females aged 15-49 years. In terms of health indicator variables, 11% of women in a 
household reported to be hypertensive while 88% reported otherwise. This clearly shows that 
while only few women reported to be hypertensive, a good number of women in the 
household are not hypertensive. In the same vein, 98% of women in a household reported a 
negative HIV status as opposed to about 2% of women who reported to be HIV positive. This 
again is indicative of a high level of underreporting of HIV status which highlights the 
sensitive nature of HIV/AIDS and how it is perceived among women in South Africa. Again, 
most women reporting their HIV status in households have not been tested and thus do not 
know their HIV status. Another important variable is trauma due to violence. About 99% of 
women in the households reported not to have suffered trauma due to violence while only 
0.08% indicated to have been traumatized due to violence. Violence has remained very 
prevalent in the South African community although the magnitude of the problem is not 
portrayed by the percentages here stated. 
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Table 4. 4: Percentage distribution of Pregnancy outcomes (Stillbirths and 
Miscarriages) by Household Demographic and Socioeconomic characterisation, 
SAGHS, 2010-2014. 
Characteristics 
Stillbirths Miscarriages Other outcomes P-
value N % N % N % 
Maternal age             0.000 
15-19 20 11.24 18 7.93 19,879 19.62   
20-24 52 29.21 41 18.06 18,169 17.93   
25-29 40 22.47 63 27.75 15,917 15.71   
30-34 24 13.48 44 19.38 13,044 12.87   
35-39 33 18.54 44 19.38 11,916 11.76   
40-44 6 3.37 13 5.73 11,386 11.24   
45-49 3 1.69 4 1.76 11,018 10.87   
Total 178 100% 227 100% 101,329 100%   
Race of household head             0.014 
Black 178 84.76 232 82.86 199,973 80.85   
Colored 28 13.33 34 12.14 27,238 11.01   
White 3 1.43 9 3.21 4,816 1.95   
Indian/Asian 1 0.48 5 1.79 15,324 6.2   
Total 210 100% 280 100% 247,351 100%   
Sex of household head             0.003 
Male 109 51.90 146 52.14 109,541 44.29   
Female 101 48.10 134 47.86 137,810 55.71   
Total 210 100% 280 100% 247,351 100%   
Province of household head     
 
  
 
  0.000 
Western Cape 25 11.9 37 13.21 28,211 11.40   
Eastern Cape  24 11.43 25 8.93 30,000 12.12   
Northern Cape 13 6.19 22 7.86 14,709 5.94   
Free state 18 8.57 19 6.79 20,596 8.32   
KwaZulu-Natal 27 12.86 27 9.64 42,727 17.27   
North West 29 13.81 38 13.57 20,553 8.31   
Gauteng 26 12.38 54 19.29 34,625 13.99   
Mpumalanga 21 10.00 29 10.36 25,009 10.11   
Limpopo 27 12.86 29 10.36 31,024 12.54   
Total 210 100% 280 100% 247,454 100%   
Source of drinking water     
 
  
 
  0.282 
Piped water 192 91.43 261 93.21 223,909 90.54   
Other 18 8.57 19 6.79 23,400 9.46   
Total 210 100% 279 100% 245,434 100%   
Type of toilet facility     
 
  
 
  0.100 
No toilet 11 5.24 5 1.79 9,254 3.74   
Flush toilet 100 47.62 162 57.89 132,139 53.47   
Other 99 47.14 113 40.36 105,737 42.79   
Total 210 100% 280 100% 247,130 100%   
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Geographic type     
 
  
 
  0.185 
Urban areas 97 53.89 142 62.56 113,932 57.41   
Rural areas 83 46.11 85 37.44 84,526 42.59   
Total 180 100% 227 100% 198,458 100%   
Electricity     
 
  
 
  0.000 
Yes 136 79.53 197 85.65 175,783 88.85   
No 75 20.47 33 14.35 22,060 11.15   
Total 171 100% 230 100% 197,843 100%   
Household Wealth index     
 
  
 
  0.562 
Poor 52 42.98 81 49.39 71,431 48.25   
Middle 27 22.31 33 20.12 34,002 22.97   
Rich 42 34.71 50 30.49 42,621 28.79   
Total 121 100% 164 100% 148,054 100%   
Hypertension     
 
  
 
  0.019 
Yes 17 8.10 20 7.12 28,455 11.58   
No 193 91.90 261 92.88 217,268 88.42   
Total 210 100% 281 100% 245,723 100%   
HIV positive status     
 
  
 
  0.000 
Yes 15 7.14 18 6.41 5,432 2.21   
No 195 92.86 263 93.59 240,291 97.79   
Total 210 100% 281 100% 245,723 100%   
Violence suffered by 
women             0.825 
Yes 0 0.00 0 0 193 0.08   
No 211 100.00 281 100.00 246,859 99.92   
Total 211 100% 281 100% 247,052 100%   
 
Table 4.4 shows the percentage distributions of pregnancy outcomes (Stillbirths and 
Miscarriages) by demographic and household socioeconomic characteristics. With regards, to 
Maternal age, the table above shows that 29% of women who had a stillbirth were between 
20-24 years which represents majority of the respondents. In addition, 22% of women whose 
pregnancy ended in a stillbirth are within the age range of 25-29 years old while women aged 
15-19 and 45-49 years makes up a small percentage of women who had a stillbirth, 11% and 
2% respectively. Conversely, about 28% of women aged 25-29 years had a miscarriage while 
only 2% aged 45-49 years had a miscarriage. It is also evident from the table that 20% of 
pregnancies resulted in other pregnancy outcomes among women aged 15-19 years while 
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about 11% of women aged 45-49 years had other pregnancy outcome. The chi2 test of 
association shows that the relationship between pregnancy outcomes and maternal age is 
statistically significant.  
In addition, the racial distribution of women who had a stillbirth, miscarriage and other 
pregnancy outcomes reveals that 85% of black women have had a stillbirth, 83% a 
miscarriage and 80% other outcomes of pregnancy. In the same vein, over 13% and 12% of 
coloured women experienced a stillbirth and miscarriage respectively. It is seen from the 
table that there are no stillbirths reported for Indian and Asian women while only 2% 
reported to have had a miscarriage and about 6% reported other pregnancy outcomes. This 
thus indicates that stillbirths and miscarriages are occurring most among black women 
compared to women from other racial descent within South Africa.  
With regards to the sex of household head, the results demonstrate that negative pregnancy 
outcomes (Stillbirths and miscarriages) is higher in male headed households (52%) as 
opposed to female headed households (48%) although the differences in the level of 
stillbirths and miscarriages among male and female headed households are minimal. Again, 
about 44% and 56% of women in male and female headed household respectively had other 
pregnancy outcomes.  
Additionally, the provincial distribution of stillbirths, miscarriages and other pregnancy 
outcomes as seen in figure 4.3 and 4.4 below thus indicates that about 14% of pregnancies 
resulted in a stillbirth among women who reside in the North West province and 13% among 
women residing KwaZulu-Natal and Limpopo respectively. Furthermore, a fewer percentage 
of stillbirths were reported by women residents’ provinces such as Western Cape (12%), 
Eastern Cape (11%), Gauteng (12%) and Mpumalanga (11%). Stillbirth was lowest among 
women in Northern Cape (6%) and Free State (9%) provinces. These findings suggest that 
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KwaZulu-Natal, Limpopo and North West provinces are burdened with the highest level of 
stillbirths compared to other provinces while Northern Cape and Free State have the least 
reported stillbirths. This further shows that majority of the pregnancies among women 
residing in KwaZulu-Natal, Limpopo and North West ended in a stillbirth. This is represented 
geographically on the hotspot map below; 
Figure 4. 3: Percentage distribution of pregnancy outcomes (stillbirths) among women 
per province of residence, South Africa 2010-2014 
 
Similarly, about 19% of pregnancy resulted in a miscarriage among women who reside in 
Gauteng, 14% in North West and 13% in Western Cape provinces. This implies that majority 
of women reporting miscarriages are residents in these three provinces relative to others in 
South Africa. Conversely, table 4.2 also shows that women residing in Limpopo (10%), 
Mpumalanga (10%) and KwaZulu-Natal (10%) also constituted the same percentage 
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distribution of pregnancies that ended in a miscarriage. In contrast to these findings, women 
residing in Eastern Cape and Northern Cape reported low levels of miscarriage as the 
outcome of their pregnancy compared to other provinces as they make up 9% and 8% of 
miscarriages respectively. This is further demonstrated in the map below; 
Figure 4. 4: Percentage distribution of pregnancy outcomes (miscarriages) among 
women per province of residence, South Africa 2010-2014 
 
In the same light, 17% of women who are residents of KwaZulu-Natal and Gauteng reported 
other pregnancy outcomes which include a live birth. On the other hand, only about 6% of 
women from Northern Cape reported to have had other pregnancy outcomes in South Africa. 
As seen from table 4.4 above, women whose main source of drinking water are piped (tap) 
water have a high level of stillbirth 91%, miscarriage (93%) and other pregnancy outcomes 
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(90%). Also, about 18% of women who drink water from other sources had a stillbirth, 7% 
had a miscarriage and 9% had other pregnancy outcomes. The chi2 test of association 
between source of drinking water and pregnancy outcomes is statistically insignificant. 
In terms of the type of toilet facility, 5% of all women who reported not owning any toilet 
facility in their household had a stillbirth; 2% had a miscarriage; and 3% had other pregnancy 
outcomes. Similarly, majority of women who use a flush toilet within their household 
reported pregnancy outcomes as follows: stillbirth (49%), miscarriage (59%) and other 
outcomes (55%). In addition, over 44% of women who use other types of toilet facility had a 
stillbirth, 39% had a miscarriage while 41% of the women had pregnancies ended in other 
outcomes of pregnancy. This implies that most women whose pregnancy ended negatively – 
stillbirths and miscarriages – have a flush toilet and other types of toilet facilities in their 
households in South Africa. 
Regarding geographic type, the findings from table 4.4 confirms that stillbirths and 
miscarriages are higher in the urban areas compared to the rural areas based on the fact that 
more women residing in Urban areas reported that their pregnancy resulted in a stillbirth 
(54%) and miscarriage (63%) as opposed to 46% and 37% of women from the rural settings 
reporting a stillbirth and miscarriage respectively. Contrary wise, only about 7% and 5% of 
women reported to have had a stillbirth and miscarriage from the rural areas. In addition, 
more women from urban areas reported other outcomes of pregnancy (57%) relative to rural 
areas (42%). 
Furthermore, table 4.4 above shows that 79% of women in a household with electricity 
supply have had a pregnancy that resulted in stillbirth (79%), Miscarriage (86%) and other 
pregnancy outcomes (89%). Also, women with no electricity supply reported a stillbirth 
(20%), miscarriage (14%) and other pregnancy outcomes (11%). Similarly, regarding 
53 | P a g e  
 
household wealth index, women from poor household have experienced the highest level of 
negative pregnancy outcomes (stillbirth and miscarriages) compared to women from middle 
and rich household. Specifically, 43% of women from poor households had pregnancies that 
resulted in a stillbirth, 49% reported a miscarriage while 48% reported other pregnancy 
outcome. These findings show that there is a minimal difference in pregnancy outcomes 
among women from a poor household. In addition, women from a rich household have a 
lower of negative pregnancy outcome as 35% had a stillbirth, 30% a miscarriage and 29% 
other pregnancy outcomes.  
In terms of the health indicators, only 7% and 8% hypertensive women reported a 
miscarriage and stillbirth respectively. Also, 93% of women who are not hypertensive 
reported a stillbirth, 94% had a miscarriage while 98% had other pregnancy outcomes. This 
thus suggest that majority of women whose pregnancy ends in a stillbirth and miscarriage are 
not hypertensive compared to hypertensive women in South Africa.  
Furthermore, 7% of women with HIV positive status had pregnancies that resulted in a 
stillbirth while 6% had a miscarriage. However, most women with a negative HIV status had 
a stillbirth (93%) and a miscarriage (94%). Other pregnancy outcomes were reported by 
women who are HIV positive (12%) and negative (88%). Lastly, there no negative pregnancy 
outcome reported by women who had suffered from trauma due to violence while about 
100% of women who have not suffered from trauma due to violence reported a stillbirth, 
miscarriage and other pregnancy outcomes. 
4.4. Relationship between demographic and household socioeconomic status and 
negative birth outcomes 
The second objective of this study was to explore the household demographic and 
socioeconomic factors associated with stillbirths and miscarriages among women in South 
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Africa. This section thus provides inferential findings from the unadjusted (bivariate level) 
and adjusted (multivariate level) Multinomial logistic regression models. These models aided 
in assessing the relative risk of having a negative pregnancy outcome (stillbirths and 
miscarriages) which are the outcomes of interest. Tables 4.3 and 4.4 below thus display the 
unadjusted and adjusted relative risk ratios, p-values and confidence intervals of each 
household demographic and socioeconomic variable against miscarriages and other 
pregnancy outcomes; Other pregnancy outcome is the base outcome and it entail livebirths 
and abortion by choice.  
Figure 4. 5: Unadjusted Multinomial logistic regression showing Household 
Demographic and Socioeconomic variables and Pregnancy outcomes (Stillbirths, 
Miscarriages and Other pregnancy outcomes). 
Other pregnancy outcomes 
(Base outcome) Stillbirth Miscarriage  
Characteristics RRR P-value CI RRR P-value CI 
Maternal Age             
  15-19 (RC)   
 
    
 
  
  20-24 1.93* 0.000 1.84 – 2.01 0.41* 0.000 0.39 - 0.42 
  25-29 3.16* 0.000 3.03 – 3.29 0.38* 0.000 0.36 - 0.39 
  30-34 3.59* 0.000 3.43 – 3.75 0.52* 0.000 0.50 - 0.53 
  35-39 2.06* 0.000 1.97 – 2.15 0.35* 0.000 0.34 - 0.37 
  40-44 5.23* 0.000 4.92 – 5.57 2.15* 0.000 2.04 - 2.25 
  45-49 0.88* 0.006 0.80 – 0.96 2.29* 0.000 2.17 - 2.41 
Race of Household Head             
  Black (RC) 
  
  
  
  
  Coloured 0.52* 0.000 0.51 - 0.54 0.67* 0.000 0.65 - 0.68 
  White 2.30* 0.000 2.17 - 2.44 5.25* 0.000 4.99 - 5.53 
  Indian/Asian - - - - - - 
Sex of Household Head   
 
  
  
  
  Male (RC)   
 
  
  
  
  Female 0.83* 0.000 0.82 - 0.85 1.07* 0.000 1.06 - 1.08 
Province of residence   
 
  
  
  
  Western cape (RC)   
 
  
  
  
  Eastern cape 0.88* 0.000 0.84 - 0.91 1.44* 0.000 1.40 - 1.46 
  Northern cape 1.08* 0.000 1.02 - 1.13 0.85* 0.000 0.82 - 0.88 
  Free state 0.99 0.815 0.95 - 1.04 1.24* 0.000 1.20 - 1.28 
  KwaZulu-Natal 1.16* 0.000 1.12 - 1.19 1.69* 0.000 1.66 - 1.73 
  North west 1.42* 0.000 1.37 - 1.47 1.06* 0.000 1.03 - 1.09 
  Gauteng 2.86* 0.000 2.78 - 2.94 2.02* 0.000 1.97 - 2.06 
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  Mpumalanga 2.79* 0.000 2.67 - 2.90 2.30* 0.000 2.22 - 2.38 
  Limpopo 1.16* 0.000 1.12 - 1.99 1.02* 0.004 1.00 - 1.04 
Source of drinking water   
 
  
  
  
  Piped water (RC)   
 
  
  
  
  Other 0.54* 0.000 0.53 - 0.56 1.04* 0.000 1.01 - 1.06 
Type of toilet facility   
 
  
  
  
  No toilet (RC)   
 
  
  
  
  Flush toilet 3.65* 0.000 3.43 - 3.87 1.22* 0.000 1.17 - 1.25 
  Other 3.64* 0.000 3.42 - 3.86 1.09* 0.000 1.06 - 1.13 
Geographic type   
 
  
  
  
  Urban areas (RC)   
 
  
  
  
  Rural areas 0.71* 0.000 0.69 - 0.72 0.96* 0.000 0.95 - 0.98 
Electricity   
 
  
  
  
  Yes (RC)   
 
  
  
  
  No 1.40* 0.000 1.37 - 1.43 0.53*  0.000 0.52 - 0.54 
Household Wealth index   
 
  
  
  
  Poor (RC)   
 
  
  
  
  Middle 0.57* 0.000 0.56 - 0.59 0.74* 0.000 0.72 - 0.76 
  Rich 1.10* 0.000 1.07 - 1.13 0.72* 0.000 0.71 - 0.74 
Hypertension   
 
  
  
  
  Yes (RC)   
 
  
  
  
  No 1.47* 0.000 1.42 - 1.53 0.64*  0.000 0.62 - 0.66 
HIV positive status   
 
  
  
  
  Yes (RC)   
 
  
  
  
  No 0.64* 0.000 0.62 - 0.66 2.81* 0.000 2.74 - 2.89 
[RC = Reference Category, p< 0.05 = Category significance] 
The result represented in Table 4.5 above shows that all demographic and socioeconomic 
variable entered in the model were significantly associated with stillbirths and miscarriages 
having other pregnancy outcomes as the base outcome. Thus, the risk of a pregnancy 
resulting in a miscarriage as compared to stillbirths is 1.93 times greater for women aged 20-
24 years relative to women aged 15-19 years old. Also, the risk of having a miscarriage as 
compared to a stillbirth is 3.16 and 3.59 times higher for women aged 25-29 and 30-34 years 
respectively in relation to women aged 15-19 years old. Again, women who are 40-44 years 
and 45-49 years old compared to those aged 15-19 years have 5.23 times higher and 0.88 
times lower risk of having a miscarriage pregnancy outcome as against a stillbirth. 
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Furthermore, the risk of having other pregnancy outcomes as likened to stillbirths is 0.41, 
0.39 and 0.52 times lower for women aged 20-24, 25-29 and 30-34 years relative to women 
aged 15-19 years. Looking at the relative risk pattern for maternal age, the findings therefore 
suggest that the risk of having a negative pregnancy outcome increases as age increases. 
Although this not the case for women aged 45-49 years with regards to miscarriages and 
broadly for other pregnancy outcomes as the relative risk ratio decreased with an increase in 
age. 
The risk of having a miscarriage as compared to a stillbirth is 0.52 times lower for coloured 
women and 2.30 times greater for white women in relation to women who are black. Also, 
women who are coloured and white compared to black women have a 0.67 times lower risk 
and 5.25 times higher risk of having other pregnancy outcomes as against a stillbirth. Women 
from a female headed household compared to a male headed household have a 0.83 times 
lower risk of having a miscarriage and 1.07 times higher risk of having other pregnancy 
outcomes relative to stillbirths.  
The relative risk of having a miscarriage as opposed to a stillbirth is 2.86 and 2.79 times 
greater for women residing in Gauteng and Mpumalanga provinces respectively in relation to 
women who reside at Western Cape Province. In contrast, the risk of a pregnancy ending in a 
miscarriage versus a stillbirth is 0.88 and 0.99 times lower for residents of Eastern Cape and 
Free State provinces relative to women residing in Western Cape. In addition, women who 
reside in Free State (1.24), KwaZulu-Natal (1.69), Gauteng (2.02) and Mpumalanga (2.30) 
relative to women residing in Western Cape Province all have an increased risk of having 
other pregnancy outcomes compared to a stillbirth while those residing at Northern Cape 
have reduced risk of having other pregnancy outcomes relative to a stillbirth.  
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Women from households whose drinking sources are other water sources water compared to 
piped water have a 0.54 times lower risk of a miscarriage pregnancy outcome relative to a 
stillbirth. Conversely, women drinking from other sources of water relative to piped water 
have a 1.04 times greater risk of having a pregnancy that results in other outcomes as 
compared to stillbirths.  
Findings from Table 4.5 further reveal that the risk of a pregnancy resulting in a miscarriage 
as compared to stillbirths is 3.65 times greater for women who use a flush toilet relative to 
those with no toilet facility. Also, the risk of having a miscarriage as compared to a stillbirth 
is 3.64 times higher for women who use other toilet facilities compared to women with no 
toilet facility within their household. 
Furthermore, women who reside at rural areas compared to urban areas have a 0.71 times 
lower risk of having a miscarriage relative to a stillbirth while the risk of having other 
outcomes of pregnancy as likened to a stillbirth is 0.96 times lower for women who reside at 
rural areas compared to urban areas. Similarly, the risk of having a miscarriage versus 
stillbirth is 1.40 times greater for women who dwell in households with no electricity supply 
compared to those have electricity supplied to their household, 1.10 times higher for women 
from a rich household compared to a poor household, 1.47 times higher for women who are 
not hypertensive in relation to hypertensive women and 0.64 times lower for women who are 
HIV negative compared to those who are positive. However, the risk of a pregnancy resulting 
in other outcomes compared to stillbirths is 0.53 times lower for women in households with 
no electricity relative to households with electricity, 0.72 times lower for women from rich 
households compared to poor households, 0.64 times lower for non-hypertensive women in 
relation to hypertensive women and 2.81 times higher for women who are HIV positive as 
opposed to HIV positive women. Violence as a predictor was omitted from the model. 
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Figure 4. 6: Adjusted Multinomial logistic regression showing Household Demographic 
and Socioeconomic variables and Pregnancy outcomes (Stillbirths, Miscarriages and 
Other pregnancy outcomes). 
Other pregnancy outcomes 
(Base outcome) Stillbirth Miscarriage 
Characteristics RRR P-value CI RRR P-value CI 
Maternal Age   
 
  
  
  
  15-19 (RC)   
 
  
  
  
  20-24 0.91* 0.000 0.85 - 0.93 0.19* 0.000 0.18 - 0.20 
  25-29 0.87* 0.000 0.81 – 0.95 0.13* 0.000 0.12 - 0.14 
  30-34 0.83* 0.000 0.78 – 0.91 0.24* 0.000 0.23 - 0.26 
  35-39 1.74* 0.000 1.64 - 1.84 0.26* 0.000 0.25 - 0.29 
  40-44 1.39* 0.000 1.39 – 1.40 1.92* 0.000 1.74 - 2.12 
  45-49 - - - 1.14* 0.000 1.04 - 1.25 
Race    
 
  
  
  
  Black (RC)   
 
  
  
  
  Colored 0.53* 0.000 0.50 - 0.56 0.37* 0.000 0.36 - 0.39 
  White - - - - - - 
  Indian/Asian - -  -  - - -  
Sex of Household Head   
 
  
  
  
  Male (RC)   
 
  
  
  
  Female 0.38* 0.000 0.36 - 0.39 0.78* 0.000 0.78 - 0.80 
Province of residence   
 
  
  
   
  Western cape (RC)   
 
  
  
  
  Eastern cape 0.66* 0.000 0.62 - 0.69 0.87* 0.000 0.84 - 0.90 
  Northern cape 4.49* 0.000 4.08 - 4.94 2.96* 0.000 2.72 - 3.21  
  Free state 1.22* 0.000 1.14 - 1.29 1.17* 0.000 1.12 - 1.22 
  KwaZulu-Natal 1.96* 0.000 1.86 - 2.07 2.21* 0.000 2.12 - 2.31 
  North west 1.62* 0.000 1.53 - 1.72 1.15* 0.000 1.10 - 1.20 
  Gauteng 2.27* 0.000 2.16 - 2.38 1.86* 0.000 1.80 - 1.93  
  Mpumalanga 3.64* 0.000 3.41 - 3.89 2.69* 0.000 2.54 - 2.83 
  Limpopo 0.82* 0.000 0.77 - 0.87 1.17* 0.000 1.12 - 1.22 
Source of drinking water   
 
  
  
  
  Piped (tap) water (RC)   
 
  
  
  
  Other 0.78* 0.000 0.74 - 0.84 1.04 0.106 0.99 - 1.08 
Type of toilet facility   
 
  
  
  
  No toilet (RC)   
 
  
  
  
  Flush toilet 1.47 0.000 1.22 – 1.75 1.07 0.014 1.07 – 1.14 
  Other 1.21 0.000 1.19 – 1.24 1.73 0.000 1.65 – 1.82 
Geographic type   
 
  
  
  
  Urban areas (RC)   
 
  
  
  
  Rural areas 1.96* 0.000 1.84 - 2.11 1.44* 0.000 1.36 - 1.54 
Electricity             
  Yes (RC)   
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  No 0.72 0.000 0.69 – 0.76 0.44 0.000 0.42 – 0.46 
Household Wealth index             
  Poor (RC)   
 
  
  
  
  Middle 0.58* 0.000 0.56 - 0.60 0.81* 0.000 0.79 - 0.83 
  Rich 0.66* 0.000 0.64 - 0.68 0.70* 0.000 0.68 - 0.72 
Hypertension             
  Yes (RC)   
 
  
  
  
  No 1.14* 0.000 1.05 - 1.23 1.19* 0.000 1.13 - 1.22 
HIV positive status             
  Yes (RC)   
 
  
  
  
  No 0.54* 0.000 0.51 - 0.56 2.09* 0.000 2.01 - 2.17 
[RC = Reference Category, p< 0.05 = Category significance] 
Table 4.6 above shows the adjusted multinomial logistic regression model. The model 
predicts the association between all demographic and household socioeconomic factors and 
pregnancy outcomes precisely stillbirths, miscarriages and other pregnancy outcomes. 
Findings from the table indicates that ‘Maternal age’, ‘Race’, ‘Sex of household head’, 
‘Province of residence’, ‘Source of drinking water’, ‘Toilet facility’, ‘Geographic type’, 
‘Electricity’, ‘Wealth of household’, ‘Hypertension’ and ‘HIV positive status’ were all 
significantly associated with pregnancy outcomes (stillbirth and miscarriage) with other 
pregnancy outcomes as the base category. In addition, the variable ‘Violence’ was omitted 
from the model.  
Results from the table 4.6 above show that the risk of a pregnancy resulting in a miscarriage 
as compared to stillbirths is greater for women aged 35-39 and 40-44 years relative to women 
aged 15-19 years old [RRR = 1.74 and 1.39 respectively]. On the other hand, women who are 
aged 20-24, 25-39 and 30-34 years old compared to younger women aged 15-19 years are at 
a lower risk of having a miscarriage as relative to a stillbirth. Also, the risk of having other 
pregnancy outcomes as compared to a stillbirth is 0.19 times lower for women aged 20-24 
years, 0.24 times reduced for women aged 30-34 years and 0.26 times lower for 35-39 years 
old women compared younger women aged 15-19 years in South Africa. Furthermore, the 
60 | P a g e  
 
risk of having other pregnancy outcomes as likened to stillbirths is 1.92 and 1.14 times 
greater for women of advanced ages 40-44 and 45-49 years compared to those who aged 15-
19 years old. In terms of the relative risk pattern for maternal age, the findings therefore 
advocate that the risk of having a negative pregnancy outcome increases among women aged 
35 and over.   
In addition, the risk of a pregnancy ending in a miscarriage compared to stillbirths is reduced 
for women who are coloured [RRR=0.53 CI; 0.50-0.56] and are from female headed 
households [RRR= 0.38 CI; 0.36-0.39], all compared to black women and women from male 
headed households.  In terms of province of residence, the relative risk of having a 
miscarriage as opposed to a stillbirth is 0.66 and 0.82 times lower for women residing in 
Eastern Cape and Limpopo provinces respectively in relation to women who reside at 
Western Cape Province. In contrast, the risk of a pregnancy ending in a miscarriage versus a 
stillbirth is 4.49 and 3.64 times higher for residents of Northern Cape and Mpumalanga 
provinces relative to women residing in Western Cape. Furthermore, while women residing 
in Eastern Cape have a 0.87 times reduced risk of having other pregnancy outcomes relative 
to a stillbirth, women who reside in Free State (1.17), KwaZulu-Natal (2.21), Gauteng (1.86), 
North West (1.15) and Mpumalanga (2.69) relative to women residing in Western Cape 
province all have an increased risk of having other pregnancy outcomes compared to a 
stillbirth.  
Women who belong to households with other sources of drinking water sources have 0.78 
times reduced risk of having a miscarriage pregnancy outcome relative to a stillbirth. In 
addition, women drinking water from other sources are at a greater risk of having other 
pregnancy outcomes relative to a stillbirth.  
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Findings from Table 4.6 further show that the risk of a pregnancy resulting in a miscarriage 
as compared to stillbirths is 1.47 times greater for women who use a flush toilet relative to 
those with no toilet facility. Also, the risk of having a miscarriage as compared to a stillbirth 
is 1.27 times higher for women who use other toilet facilities compared to women with no 
toilet facility within their household. Similarly, women using flush toilet and other toilet 
facilities have a 1.07 and 1.73 times increased risk of having other outcomes of pregnancy 
relative to a stillbirth.  
In the same vein, women who reside in rural areas and are non-hypertensive have a 1.96 and 
1.14 times increased risk of having a miscarriage relative to a stillbirth while those who are 
rich and belong to the middle class, have no electricity and are HIV negative have a reduced 
risk of having a miscarriage and other pregnancy outcomes as opposed to a stillbirth.  
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CHAPTER 5: DISCUSSION 
5.1. Introduction  
This chapter serves to provide a discussion and interpretation of the results obtained from the 
study by integrating the findings with those from existing literature that has been utilised in 
this study. The main purpose of this research was to examine the levels, trends and household 
determinants of stillbirths and miscarriages among women in South Africa. This study is 
perhaps the first study in South Africa that examines the levels, trends and household 
determinants of stillbirths and miscarriages. This study further investigated the influence of 
household demographic and socioeconomic characteristics such as sex of household head, 
source of drinking water, household wealth index, province of residence, race, maternal age 
and geographic type on stillbirths and miscarriages.  
This paper has addressed two specific objectives: to examine the levels and trends of 
stillbirths and miscarriages in South Africa; and to examine the household demographic and 
socio-economic factors associated with stillbirths and miscarriages in South Africa. 
Frequency and percentage distributions obtained and represented with a bar chart and line 
graph showed the levels and trends of these negative pregnancy outcomes. A calculation of 
the rates of stillbirth and miscarriage from 2010 to 2014 proved vital to understand these 
trends overtime in the country. In addition, fitting unadjusted (bivariate) and adjusted 
(multivariate) multinomial logistic regression models was vital in attaining the second 
objective of the study.  
5.2. Discussion on the levels and trends of Stillbirths and Miscarriages in South 
Africa (2010 – 2014) 
Generally, the results obtained from this study indicate that the level of stillbirths and 
miscarriages among women in South Africa has constantly increased from 2010 to 2014 and 
was highest in 2013, 0.17% and 0.37% respectively. This resonates with findings from 
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existing reports and literatures on perinatal deaths in South Africa and other Sub-Saharan 
African countries where stillbirths and miscarriages rates were found to be high such as 
Namibia (23 per 1000 births) and Nigeria (43 per 1000 births)  (Bhati, 2014; Tshibumbu & 
Blitz, 2016). Similarly, the trend of stillbirths and miscarriages as suggested by the findings 
of this study remained steadily high from 2010 to 2014, having peaked in 2013 with 32.5 per 
1000 births and 26.7 per 1000 pregnancies respectively. This is not congruent with the 
findings of the perinatal death reports in South Africa as the rates of stillbirth appeared to be 
lower for 2013 (12.4 per 1000 births) (Stats SA, 2014).  
This disparity in the stillbirth and miscarriage rate is plausibly explained by the fact the data 
used for the estimation of these rates were drawn from different sources. For example, Stats 
SA (2014) data was drawn from the South African Civil Registration System maintained by 
the Department of Home Affairs while estimates of stillbirth and miscarriage rates obtained 
for specific research are drawn from verbal autopsy which is based on mothers’ recall of 
previous stillbirths and miscarriages (Tshibumbu & Blitz, 2016). As a result, mothers may be 
susceptible to recall bias which can either lead to an over-reporting or underreporting of the 
occurrence of stillbirths and miscarriages (Aggarwal, Jain, & Kumar, 2011). Furthermore, 
some news platforms in South Africa suggested that the high rates of stillbirths and 
miscarriages as evidenced by the findings from this research are perpetuated broadly by lack 
of education and smoking during pregnancy among women as well as poor quality of care 
and under-reporting (Feature, n.d.; Hofman, n.d.).  
Results of this study established that the rates of stillbirth were higher than the rate of 
miscarriage during the period studied. This result suggests that stillbirths are more likely to 
be reported than miscarriages amongst pregnant women. This is because most pregnancy 
ends in a miscarriage before they are clinically detected thus women would only report 
64 | P a g e  
 
miscarriages for pregnancies that are recognized (Hure et al., 2012). In addition, the issue of 
under reporting of miscarriage and self-reporting of stillbirths in surveys and even public 
hospitals in South Africa may account for the high rates of stillbirth as women tend to recall 
and report a stillbirth more than they report a miscarriage (Hure et al., 2012).  
5.3. Discussion on demographic determinants of Stillbirths and Miscarriages in 
South Africa. 
Generally, the study identified household level and individual level factors, such as maternal 
age, race, sex of household head, and province of residence as important demographic factors 
associated with both stillbirths and miscarriages in South Africa even after adjusting for the 
effects or influence of other covariates. Considering maternal age, the results of the bivariate 
(Table 4.3) and multivariate analysis (Table 4.4) of this study confirmed this as an important 
factor associated with stillbirths and miscarriages among women in South Africa. Thus, an 
increasing maternal age was associated with the increase in the risk of stillbirths and 
miscarriage. Previous studies suggest that ovarian ageing, impaired placental development, 
obesity, hypertension, pre-eclampsia and broadly chromosomal abnormality accounts for the 
increased risk of stillbirths and miscarriages amongst women aged 30 years and over (Cooke 
& Nelson, 2011; Gordon, Raynes-Greenow, McGeechan, Morris, & Jeffery, 2013; 
Waldenström, Cnattingius, Norman, & Schytt, 2015).  
With regards to obesity as a risk factor for stillbirth operating through an increased maternal 
age, it was evidenced by findings from other studies which explored the mechanism through 
which Obesity is linked to stillbirth and miscarriages. For instance, a study on maternal 
Obesity and stillbirth established that obesity contributes to lower sensitivity to fetal 
movements in obese women during pregnancy as well as fetal growth restriction and 
complications during labour and child birth which may lead to fetal loss or death (Salihu, 
2011). This is mostly true in the South African context as a study that focused on Obesity and 
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it’s outcome among pregnant South African women postulated that Stillbirths and 
Miscarriages has thrived and is still thriving in South Africa due to the high prevalence of 
Obesity among women aged 30 years and over in the country (Basu, Jeketera, & Basu, 2010).   
Furthermore, the results gained from this study reveals that women who are Colored 
exhibited much lower risk of having a stillbirth and miscarriage in relation to Black women 
in South Africa. This result resonates with findings from previous studies on the association 
between maternal race and the risk of stillbirths and miscarriages in South Africa and 
elsewhere (Akolekar, Bower, Flack, Bilardo, & Nicolaides, 2011; Bryant, Worjoloh, 
Caughey, & Washington, 2010; Burgard, 2004; Khalil, Rezende, Akolekar, Syngelaki, & 
Nicolaides, 2013; Mukherjee, Velez Edwards, Baird, Savitz, & Hartmann, 2013).  
The study by Burgard on race, pregnancy-related care and outcomes in South Africa found a 
substantial racial disparities in stillbirths and miscarriages - with an increased risk of 
stillbirths and miscarriages among Black South African women compared to Colored South 
Africa Women (Burgard, 2004). A plausible explanation to this racial disparity may be due to 
late access to quality prenatal care among black women which is reflective of the long history 
of racial segregation and high inequality in the distribution of socioeconomic resources and 
medical care in South Africa. This was further noted by Lawn, Yakoob  and others in 2010, 
who explained that late access to quality perinatal care increases the risks of stillbirths and 
other adverse obstetric outcomes as pregnant women are unable to recognize potential 
complications, labour and delivery problems early in pregnancy (Lawn, Lee, et al., 2009; 
Yakoob, Lawn, Darmstadt, & Bhutta, 2010). It is important to state that this racial disparity is 
further rooted in maternal health behaviour, genetics, the social environments, low education 
and previous occurrence of stillbirths and miscarriages (Bryant et al., 2010). 
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Furthermore, certain traditional practices known as Kgaba and Isihlambezo were identified 
from findings of previous studies to have played a role in explaining the racial difference in 
stillbirths and miscarriages among black South African women (Mogawane, Mothiba, & 
Malema, 2015). Kgaba and Isihlambezo are traditional practices mainly prevalent among 
Black South African women especially the Tswana and Zulu speaking. They are both 
indigenous practices of pregnant women used as complementary medicine to western 
medicine in the treatment of pregnancy-related complication, witchcraft and malevolent 
intentions from family and friends during pregnancy (Mogawane et al., 2015). The services 
for Kgaba and Isihlambezo are provided by traditional healers when consulted by about 70% 
to 80% of pregnant black South African women with the aim of protecting the mother and 
unborn child from stillbirths, miscarriage and or witchcraft.  
For instance, a study conducted in South Africa on the practice of Kgaba among the Tswana 
speaking South African women revealed that the practice of Kgaba which involves the 
ingestion of decoction made of plants, animals and minerals is common among black women 
and is done to compliment the flaws of western medicine and the medical services during 
pregnancy to ensure a complication-free pregnancy and the delivery of a healthy baby (Van 
der Kooi & Theobald, 2006). Additionally, studies have established the risk of the practice of 
Kgaba as it involves the use of herbal substances which may work contrary to western 
medicine been used concurrently. Also, Kgaba may be prepared in an unhygienic condition 
thus exacerbating the risk of stillbirths and miscarriages through exposure to infections and 
harmful substances, leading to the rupture of the uterus which will further increase the risk 
foetal stress and death (du Preez, 2012; Mogawane et al., 2015). This could possibly suggest 
that apart from inequality, lack of education and access to quality health care, traditional 
practices by Black South African women may expose them to adverse pregnancy outcomes 
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and thus lends credence to the increased risk of stillbirths and miscarriages among Black 
women compared to their Colored counterparts.  
Furthermore, sex of household head was established in this study as an important factor 
which influences stillbirths and miscarriages among women in South Africa. In terms of sex 
of household head, findings from this study demonstrates that the risk of stillbirths and 
miscarriage are much lower among women in female headed households compared to male 
headed households in South Africa.  This finding is consistent with results from previous 
studies that focused on Household headship and pregnancy outcomes and which found that 
women from a Female headed had better outcomes of pregnancy compared to those from a 
Male headed household (Adhikari & Podhisita, 2010; Doctor, 2011). A possible reason for 
this difference in the risk of stillbirths and miscarriages among women from a female headed 
household compared to a male headed household is that women in a female headed 
household discuss more easily with the female household head and other women about their 
reproductive health issues compared to male household head. In addition, female household 
heads could better understand maternal and obstetric health problems and thus encourage 
women within the household to visit health facilities for perinatal care (Adhikari & Podhisita, 
2010; Doctor, 2011). 
Expounding further in the South African context, a report by the Department of Health 
Medical Research Council stated that nearly half of all households are headed by women. 
The primary reason for this can be linked to male labour migration and non-marriage thus 
leaving females behind as the head of the home (Posel, 2001). Women thus become 
autonomous, having control over household resources and making key decisions in the 
household which affect the women in the household especially their demand for health care 
(Schatz, Madhavan, & Williams, 2011). In support of the statement above, the buffering role 
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of remittances and social grants in female headed household thus reduces the economic 
disadvantages expected in a female headed household as they are more likely to receive 
remittances and are prioritized in the social grant systems of South Africa compared to male 
household (Schatz et al., 2011).   This economic advantage thus gives women the economic 
capacity to access quality health care during pregnancy.  
The foregoing highlights the advantages associated with having a female household head 
especially as it pertains to pregnancy outcomes (stillbirths and miscarriages). This is however 
in sharp contrast with the results of studies conducted previously which found that female 
headed households are usually marked with poverty, low education and lack of household 
resources. Furthermore, Goebel and colleagues in 2010 stated in their study on the urban 
disadvantage of female headed households in relation to health outcomes in South Africa that 
apartheid reinforced the patriarchy that exists in most Sub-Saharan countries in South Africa 
(Goebel, Dodson, & Hill, 2010). This therefore suggest that patriarchy will continue to 
explain the gendered pattern of poverty and why women are generally disadvantaged in the 
country with respect to the distribution of income, job opportunities and the unfavourable 
socio-political environment. While studies may argue against the economic disadvantage of 
female headed households in South Africa, their findings may not be reflective of the true 
nature of female headed households in the country given the fact that about 50% of 
households are female headed which implies that women within these households are thriving 
especially with regards to their health outcomes. 
The findings obtained in this study provide empirical backing that the province of residence 
has an association with stillbirths and miscarriage in South Africa. The result indicates that 
women residing in Eastern Cape and Limpopo province had a lower risk of stillbirths and 
miscarriages compared to the Western cape province while residing in other provinces 
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increased the risk of a stillbirth and miscarriage among women compared to the Western 
cape. A previous study suggested that province of residence is equally effective in explaining 
stillbirths and miscarriages given that diverse provinces may have diverse levels of economic 
growth (Palamuleni, Kalule-Sabiti, & Makiwane, 2007). In addition, the variations that exist 
among provinces may be a reflection of differences in social, economic and cultural 
development which further express themselves in the different levels of education, 
industrialization and access to health care facilities particularly maternal and child health 
services (Palamuleni et al., 2007). This is particularly true in the South African context as the 
nine provinces of South Africa are culturally heterogeneous and have exhibited different 
patterns of stillbirths and miscarriages which can be explained by the economic capacity, 
cultural and population dynamics unique to each province. 
Furthermore, the breakdown of health facilities by province where the Perinatal Problem 
Identification Program (PPIP) exist shows that KwaZulu-Natal has the highest number of 
PPIP health facility (52). This is closely followed by the Eastern Cape (43) and Limpopo 
(35). In contrast, the Northern Cape has the least number of PPIP health facility (10) followed 
by the North West Province (17) (Pattinson, Rhoda, & others, 2014). It can be argued that the 
small number of health facility in the Northern Cape Province which offers Perinatal care 
services may thus explain the findings of this study which asserts that women in the Northern 
Cape province has the highest risk of a stillbirth and Miscarriage. With regards to access to 
quality health care services during pregnancy, this means that there are very few facilities in 
the province that provide health care to women during pregnancy leading to a low access and 
usage of antenatal care services and an increased risk of adverse pregnancy outcomes as 
pregnancy complications go unrecognized. 
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5.4. Discussion on household socioeconomic determinants of Stillbirths and 
Miscarriages in South Africa  
With regards to the source of drinking water, the bivariate and multivariate results obtained in 
this study showed that source of drinking water in a household has a statistically significant 
influence on stillbirths and miscarriages among women in South Africa. The results indicated 
that women from households who drink water from other sources that are not piped water had 
a reduced risk of having a stillbirth or a miscarriage.  
The findings of this study corroborates existing studies which found an association between 
poor quality drinking water and adverse pregnancy outcomes (Kwok, Kaufmann, & Jakariya, 
2006; Milton et al., 2017; Padhi et al., 2015b; Sen & Chaudhuri, 2008). They further stated 
that the poor quality of drinking during pregnancy may pose a potential foetal toxicity risk 
and may lead to a stillbirth or miscarriage (Sen & Chaudhuri, 2008). A possible explanation 
for this is that piped water although treated may have been contaminated with natural 
occurring harmful chemicals, high doses of chemicals used for treatment and microorganisms 
which may increase the risk of infection and further cause downstream effects such as 
stillbirths and miscarriages.  Furthermore, the source and poor quality of water can promote 
infection and induce stress during pregnancy through influencing the practice of sanitation 
among women in each household during pregnancy thus exposing them to poor sanitary 
conditions leading to an increased risk of an adverse pregnancy outcome (Padhi et al., 
2015b).  
As has been found before (Abdel-Latif et al., 2006; Hillemeier, Weisman, Chase, & Dyer, 
2007; Kent, McClure, Zaitchik, & Gohlke, 2013b; McElroy et al., 2012), this study 
established that place of residence, which is regarded as geographic type in this study, has an 
influence on stillbirths and miscarriages. The results obtained showed that women residing in 
rural areas had an increased risk of a stillbirth and miscarriages compared to women who are 
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urban dwellers. This may be due to the fact that rural areas are marked with poverty which 
causes women to face unique stressors such as increased isolation, socioeconomic 
vulnerability and lack of access to quality health care which may be perpetrated by lack of 
transport and even longer travel times to cover substantial distances to health care. This can 
negatively influence the health seeking behaviour of women especially during pregnancy. 
This is mostly true in the context of South Africa as confirmed by Sibeko’s study which 
found that rural women lack antenatal care mainly due to financial problems. This cost 
implication was attributed to transportation even though ANC services have been free in 
public hospitals since 1995 (Sibeko & Moodley, 2006). 
While this is an expected finding and well documented in existing literature, it is not 
consistent with the findings of previous studies that reported a significant increase in the risk 
of stillbirths and miscarriages among women who are urban residents (Nankabirwa et al., 
2011; Simonet et al., 2010). This can be attributed to the fact that living in an urban area may 
present significant new challenges such as overcrowding which foster the spread of diseases, 
lack of traditional community support and social network (Simonet et al., 2010). In addition, 
pregnant women living in urban areas may have poor access to traditional nutritious diets and 
even a possible lack of health care access due to barriers such as lack of Medical aid and are 
thus unable to afford private medical care. These women are then forced to use public 
hospitals which are more often than not overcrowded and offer low quality and inadequate 
care to pregnant women, thus leaving preventable health conditions and pregnancy 
complications unnoticed.  
Wealth index covariate is another important household socioeconomic determinant of 
stillbirths and miscarriages that was established in this study. The result obtained in this study 
showed that belonging to a middle class and rich household was risk-protective against 
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stillbirths and miscarriages among pregnant women compared to their counterparts from poor 
households. This finding corresponds with a study which found that pregnant women from 
poor households were more likely to have an adverse pregnancy outcome than those from a 
rich household (Izugbara & Ngilangwa, 2010). This can be attributed to the fact that pregnant 
women from poor households are unable to afford and access quality maternal health care 
services. While been poor may hinder their utilization of adequate antenatal care services, it 
may also negatively affect the health seeking behaviour of pregnant women. This was 
evidenced by the study of Izugbara and colleague where they found that poor women suffered 
mistreatment when presented at formal health facilities and health care providers were 
generally unkind to them (Izugbara & Ngilangwa, 2010). This poor patient-provider 
relationship and provider inattention to poor pregnant women during consultations and 
hospital visits may thus discourage the uptake of formal and adequate health care services by 
poor pregnant women which puts them at risk of stillbirths, miscarriages and other adverse 
pregnancy outcomes. In addition, these women from poor household take to the services of 
Traditional Birth Attendants (TBAs) rather than formal antenatal care services at a hospital 
because they considered TBAs to be more accessible, affordable and kind to them. 
Elaborating further, a study associates household poverty and poor pregnancy outcomes 
among women in terms of exposure to intimate partner violence. The study found that 
pregnant women from poor household are more likely to be physically abused by their 
partner (Dunkle et al., 2004). This is particularly the case in the context of South Africa and 
very severe among economically-disadvantaged pregnant women. A study conducted in a 
rural district of KwaZulu-Natal found that almost 79% of pregnant women especially those 
with no formal education, unemployed and from poor household are exposed to physical and 
psychological violence for their partners (Hoque, Hoque, & Kader, 2009). A possible reason 
for this is that men who are partners to these pregnant women in a poor household are 
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burdened with the cost associated with pregnancy which predisposes them to violent 
behaviour because of their inability to afford the necessary maternal care for their partner and 
preparations for the unborn child.  
Another possible explanation for the results obtained in this study is that pregnant women 
from poor households may lack adequate nutrition during pregnancy which may elevate their 
risk of having a stillbirth and or miscarriage. This was established by a study which found 
that maternal nutrition plays a major role in foetal outcomes among women of poor 
household socioeconomic status (Darnton-Hill & Mkparu, 2015). The study further argued 
that the overall nutrient requirement of women is increased during pregnancy due to the 
needs of the pregnant woman and the foetus. This thus suggest that women from poor 
households who are unable to afford food that provide them with the necessary nutrient are at 
greater of risk of pregnancy related morbidity arising from the deficiency of certain nutrients 
and may further lead to foetal outcomes such as stillbirths and miscarriages. Similarly, 
another plausible explanation as to why women from poor households have an increased risk 
of stillbirths and miscarriages may be due to the heavy workload that poor women take on. 
Turshen Meredeth’s edited book on African Women’s health – which focused on Heavy 
workload and safe motherhood reports that in Several African communities, poverty compels 
women to do heavy work during pregnancy in order for them to save their income from the 
work to prepare for birthing (Turshen, 2000). While the aim of working heavily is to prepare 
to bear the financial burden of child birth, it also increases their risk of having a stillbirth, 
miscarriage and other negative pregnancy outcome. 
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5.5. Discussion on Health indicators of Stillbirths and Miscarriages in South 
Africa 
As seen in table 4.3 and 4.4 above, Hypertension and HIV positive status which serve as 
health indicators were included in the Multivariate model to substantiate previous findings on 
factors associated with stillbirths and miscarriages in South Africa. The results obtained from 
this study indicate that hypertension is significantly associated with stillbirths and 
miscarriage. However, from the result, women who reported to be non-hypertensive had a 
greater risk of stillbirths and miscarriages compared to hypertensive women. This finding is 
in sharp contrast with a study which found that hypertensive disorders during pregnancy is 
associated with a higher risk of stillbirths, miscarriages and other negative outcomes of 
pregnancy among women who reported to be hypertensive compared to non-hypertensive 
women (Browne et al., 2015). Additionally, other studies established that hypertension during 
pregnancy increases the risk of foetal loss among South African women with pregnancy 
induced hypertension by exposing them to the risk other disorders due to the high blood 
pressure (Akolekar et al., 2011; Moodley, 2011; Muti, Tshimanga, Notion, Bangure, & 
Chonzi, 2015). A possible reason for this can be ascribed to the fact hypertension in itself is a 
risk factor certain pregnancy morbidity such as pre-eclampsia which puts women at risk of 
having a foetal death (stillbirths and miscarriages). It is therefore vital to state here that it is 
an unexpected finding for non-hypertensive women to have an increased risk of stillbirths 
and miscarriages as stated in the results of this study.  This may be due to the fact that 
respondents who reported to be non-hypertensive may be larger compared to those who 
reported to be hypertensive in the South African General Household Survey (2010-2014) 
utilized for this study. 
Human Immuno-Deficiency Virus (HIV) positive status was found to be significantly 
associated with stillbirths and miscarriages in this study from both the bivariate and 
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multivariate models. Results obtained further showed that respondents who reported to be 
HIV negative had lower risk of stillbirths and miscarriages in South Africa compared to those 
who reported to be HIV positive. This is not compatible with a study which found that an 
association exist between maternal HIV and pregnancy outcomes although no difference in 
stillbirths and miscarriages exist between HIV infected and uninfected women regardless of 
the stage of the HIV positive women (Coley et al., 2001). Interestingly, another study which 
focused on the predictors of stillbirths in Sub-Saharan Africa found that HIV virus was not 
associated with a greater risk of stillbirths and miscarriages among HIV infected women. 
However, decreasing CD4 cell count was inversely related to stillbirth risk (Chi et al., 2007). 
A plausible explanation for this lack of difference in pregnancy outcomes among women who 
are HIV infected and uninfected may be due to fact that women who are positive receive 
Ante-Retroviral drugs (ARVs) and maternal micronutrients supplements during antenatal 
care visit which helps in boosting their immune systems; keeping their CD4 cell count below 
400 and providing their body with the required nutrients during pregnancy.  
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CHAPTER 6: CONCLUSION AND RECOMMENDATIONS 
6.1. Conclusion  
This study set out to examine the levels and trends of stillbirths and miscarriages among 
women in South Africa as well as to identify the household demographic and socioeconomic 
factors that are associated with stillbirths and miscarriages. It found that household 
demographic and socioeconomic factors such maternal age, sex of household head, province 
of residence, source of drinking water, type of toilet facility, electricity, geographic type, 
household wealth index, hypertension and HIV positive status substantially determine 
stillbirths and miscarriages among women in South Africa. This suggests that the hypothesis 
tested in this study which says that there is no association between household demographic 
and socioeconomic factors and stillbirths and miscarriages is rejected.  
This study has shown that adverse pregnancy outcomes particularly stillbirths and 
miscarriages still remain a persistent phenomenon across all provinces in South Africa. While 
the magnitude of this public health and social problem is tied to the participation of 
respondent’s, the problem cannot be ignored even though many women who have suffered 
foetal death do not discuss it in the open because of the stigmatization associated with having 
a miscarriage and stillbirths in South Africa. Thus, this study represents women in South 
Africa who have suffered the loss of their pregnancy in the form of a stillbirth and 
miscarriage even though it does not incorporate all women.  
The study addresses broadly the issue of child health and perinatal mortality in Africa. Child 
health issues especially mortality in Africa are relevant to development and the achievement 
of the 3
rd
 Sustainable Development Goals (SDGs) which emphasizes good health and 
wellbeing. This study has attempted to bring to the fore the salient issue of adverse pregnancy 
outcomes as it pertains to child health, thus contributing to research that is lacking in Africa 
especially South Africa. 
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With regards to this study’s initial research question, what are the demographic and 
household socioeconomic factors associated with stillbirths and miscarriages among women 
in South Africa; the finding is that demographic and household socioeconomic factors are 
indeed associated with stillbirths and miscarriages among women in South Africa. The health 
of a foetus, success of a pregnancy and the actual delivery of a healthy baby is linked to 
demographic factors such as maternal age, race, sex of household and the province of 
residence. The study has shown that despite higher rates of obstetric intervention, advanced 
maternal aged women are at greater risk of a stillbirth and miscarriage. Therefore, the recent 
social trend of delayed child bearing which is mainly due to the reduced marriage rate in 
South Africa will thus have an increasing impact on the demand for health care services and 
population health trends.  
From this study, it was proven that racial disparity or variability in stillbirths and 
miscarriages highlight the overall health status needs and general health disparities of racial 
groups in South Africa, thus Black South African women may benefit from targeted 
interventions to improve pregnancy outcomes. The role of the urban-rural differential in 
stillbirths and miscarriages among South African women cannot be over-emphasized. As 
shown in this study, women residing in rural areas had poorer pregnancy outcomes. This 
suggests that inequality remains rife in the country, beyond racial lines, and also manifests 
among women residing in rural areas and in certain provinces. In addition, the contextual 
factors that exist in urban and rural areas may therefore foster advantages that may protect 
women against these birth outcomes or create disadvantages that exacerbate their risks.   
This study has revealed that household socioeconomic factors are in fact contributory to 
stillbirths, miscarriages and other poor pregnancy outcomes in South Africa. These identified 
factors have shown to influence stillbirths and miscarriages directly and indirectly. It is here 
suggested that poor socioeconomic conditions come with myriads of stress to pregnant 
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women within a household in ways that even influences their behaviour towards self-care. 
Thus, stillbirths and miscarriages are more likely to occur if pregnant women are faced with 
poor socioeconomic conditions.  
Based on this, it is critical for the South African government to scale up strategies that not 
only improve maternal health care services but also pay special attention to mother’s 
socioeconomic factors. This is possible through a multifaceted approach that pays attention to 
the socioeconomic problems of poor households and addresses the negative maternal 
behaviour with supportive laws based on their needs and a more focused obstetric attention. 
Such measures may eventually result in the elimination of the socioeconomic gradient in 
stillbirths and miscarriages among South African women.  
Although the issue of stillbirths and miscarriages as adverse pregnancy outcomes has been 
explored in literature, knowledge gaps exist particularly in the South African context, in 
gaining an all-inclusive overview in the drivers and approaches that are beneficial in the 
reduction of the high level of stillbirths and miscarriages. The significant contribution of this 
study to the body of literature is that it has highlighted the fact that stillbirths and 
miscarriages is considerably driven by household socioeconomic and demographic factors 
while cultural and contextual factors come into play.  
The effort to eradicate the burden of stillbirths and miscarriages were not specifically 
addressed in Goal 4 and 5 of the Millennium Development Goals (MDGs) which thus played 
a role in the lack of achievement of the other development goals. Therefore, failure to 
adequately address the issue of stillbirths and miscarriages as stand-alone indicators of health 
and development, not just merged with perinatal mortality would hinder the strides towards 
achieving the SDG goals particularly goal 3 (good health and wellbeing). Thus, intensifying 
efforts around the reduction of foetal loss and or mortality would bring about a great deal of 
transformation in terms of the developmental challenges Africa faces.   
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Finally, this study attests that the theoretical framework that underpinned this study should be 
expanded to incorporate household factors in conjunction with maternal factors and 
environmental factors in the Mosley and Chen (1984) framework of child survival (Mosley & 
Chen, 1984). As stated by Mosley and Chen (1984), five categories of determinants were 
established such as maternal factors, environmental contaminants, nutrient deficiency, injury 
and personal illness control. This study thus highlights the need for an additional household 
factors category which will explain poor pregnancy outcomes or foetal death on its own or 
operate through other factors. The findings of this study thus emphasize the need of this 
inclusion.  
6.2. Recommendations 
6.2.1. Further research 
This study has identified specific household demographic and socioeconomic predictors that 
may contribute to public discourse pertaining to the issue of stillbirths and miscarriages, 
which will generate scholarly research. This study thus advocates that further research be 
conducted to investigate the association between quality antenatal care and stillbirths and 
miscarriages in South Africa. This could be done by examining whether women who used 
high quality antenatal care versus low quality are more or less likely to have a stillbirth and or 
miscarriage. Quality antenatal care as the main independent variable will be constructed 
using the WHO guideline of ANC and the South African guideline of maternity care which 
takes into account the number and type of services received during each antenatal visit. The 
variables will be derived from questions given to respondents on whether they received all 
services recommended by the WHO and the South African guideline which will then be 
categorized into high and low quality of ANC. The findings of the study could prove 
extremely beneficial in establishing whether or not quality of ANC determines the outcome 
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of pregnancy. It could also be a needs assessment study to understand the maternal services 
that are lacking or fall short of the recommendations by the WHO.   
Furthermore, further research could be conducted on the role of cultural practices on birth 
outcomes. That is, in the South African context, detailed studies that engage with cultural and 
ethnic norms that amplify negative birth outcomes would be of great importance in 
understanding the contributory role of these practices and would therefore inform necessary 
measures towards improving the outcomes of birth in South Africa. Cultural practices within 
South Africa were not considered in this study, as this study’s focus was on the association 
between demographic and household socioeconomic factors and adverse pregnancy 
outcomes. However, to gain a deeper understanding of adverse pregnancy outcomes and to 
also develop an all-encompassing body of research, a focus as this would be useful. 
Lastly, further studies conducted on the contextual determinants of stillbirths and 
miscarriages in South Africa using a multilevel analysis would be of utmost importance to 
this growing body of research. That is, a study that investigates the association between 
individual, household and community level variables such as distance to healthcare, 
community maternal level of education, community poverty inter alia to stillbirths and 
miscarriages would produce an all-encompassing finding on the predictors of stillbirth and 
miscarriages. In addition, a better understanding of the importance of characteristics of the 
community contexts in relation to birth outcomes would be necessary for there to be 
significant reduction in the levels of poor birth outcomes. Also, findings from studies as this 
would inform the scale up of strategies geared toward addressing contextual factors that 
exacerbate the risks of poor birth outcomes in South Africa.  
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6.2.2. Policy significance  
Findings from this study have important policy significance. In terms of policy 
recommendation, this study advocates an increased investment in female education. 
Education, especially because female education plays a critical role in determining their 
socio-economic position and therefore represents one of the most important policy tool that 
can potentially address poverty. Thus, an intensified effort towards ensuring that women are 
educated would reduce the inherent household poverty that comes with maternal illiteracy 
paying particular attention to areas with very low literacy levels in South Africa. This should 
be done if progress is to be made in reducing the high rates of stillbirths and miscarriages in 
the country.  
Furthermore, there is need for government at national and provincial level to scale up 
strategies that are aimed at improving socio-economic development in the socially and 
economically deprived communities through the funding of policies, programmes and 
interventions that are geared towards fast tracking socio-economic development which will 
then reduce the poverty level of households and further lead to the decline of stillbirths and 
miscarriages among women. These policies and programmes include National Perinatal 
Mortality and Morbidity committee (NAPEMMCO), Maternal, Newborn, Child, Women 
Health and Nutrition Plan (MNCWH) and Campaign for Accelerated Reduction in Maternal 
and Child mortality in Africa (CARMMA). All three programmes are aimed at reducing the 
maternal, newborn and child death and thus collectively strive towards combating the burden 
of adverse pregnancy outcomes in South Africa.  
Additionally, the current infrastructural deficiencies (in terms of lack of drinkable water, poor 
toilet facilities and lack of electricity in a household) across provinces in South Africa which 
impact negatively on pregnancy outcomes as established in this study need to be urgently 
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addressed. Without this, significant reductions in the occurrence of stillbirths and 
miscarriages will remain hindered. 
In the same vein, strides that will reduce stillbirths and miscarriage urban-rural differentials 
must include policies, programmes and interventions that address rural area disadvantage 
through the equitable distributions of community infrastructures such as health facilities. In 
addition, the government must consider sighting the health facilities in locations that are 
central and accessible to women in rural settings in order to reduce the cost of access, 
distance to the facilities and other factors which may discourage the use of these maternal 
health care services. Lastly, high quality maternal health care service is pertinent for the 
reduction of the high stillbirth and miscarriage rate in South Africa. Thus, it is imperative for 
efforts to be made in ensuring that the standard of maternal care given to women at health 
care facilities is aligned with the recommendations of the WHO and the maternal care 
guidelines in South Africa which emphasizes that all pregnant women receives nutritional 
supplementation during visits, HIV testing and counselling, maternal and foetal assessment 
and maternal education on pregnancy and signs of complication.  
 
6.3. Limitations 
6.3.1. Underreporting 
Underreporting on foetal death especially stillbirths and miscarriages have remained 
persistent (Lander & others, 2006). Thus, women who do not report their stillbirths and 
miscarriages could be a limitation to this study. A plausible explanation could be due to 
stigma, taboo and embarrassment attached to being unable to produce a life birth especially 
given the context of this study. Another possible reason for underreporting is that both 
mother and the recording mechanism (health professional) may want to avoid the tedious 
process of registration because they are unsure of the requirements. Women may not want to 
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pay the required registration fee or generally not see the benefit or purpose of reporting. 
Furthermore, due to underreporting, there is no available information on type of stillbirth; 
antepartum or intrapartum. This lack of information limits this study’s ability to understand 
which type of stillbirth occurs more and the specific factors associated although the results 
obtained in this study is not affected. Knowledge on this would have paramount significance 
for policy and programmes as each type of stillbirth is an indicator of maternal 
socioeconomic condition and the quality of obstetric care (Elizabeth M. McClure, 
Goldenberg, & Bann, 2007; Elizabeth M. McClure, Saleem, Pasha, & Goldenberg, 2009b). 
6.3.2. Survey Questionnaire 
Data excludes information on Antenatal care utilization, type of occupation, planned or 
intended pregnancy as well as maternal weight (Obesity) which would have given a better 
insight into the influence of obstetric care, exposure to occupational hazard and the 
psychological/emotional state of the mother on stillbirths and miscarriage especially in the 
context of South Africa. This is important as it is argued that the emotional condition of the 
mother is linked to the birth outcomes and survival of the child (Butchart & Villaveces, 
2003). This study may be limited in scope because analyses on these variables were not 
performed. However, the results that emanated from this study may not be affected by the 
lack of information on these variables as the purpose of this study is not to investigate 
maternal factors but to examine household determinants of stillbirths and miscarriages. 
6.3.3. Study design 
The design for this study is cross-sectional hence it is difficult to establish the temporal 
sequence of predictors and the outcomes (stillbirths and miscarriages) thereby limiting the 
causal inference inherent in any cross-sectional study. That is, the direction of the association 
between the predictors and the outcome cannot be identified. In addition, the data used for 
this study are based on self-report, thus subject to recall and social desirability bias.  
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